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He Sticks to His Knitting 


ALF KOLFLAT is senior partner at Sargent and Lundy, 

Chicago firm of engineering consultants which specializes 
in power plant design. Kolflat is sensitive to the responsibilities 
he has recently taken over in ascending to the senior partner’s 
chair, but in talking with him one soon senses his firm, basic 
feeling that his organization is in no sense a “one-man” oper- 
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Now available for all makes and sizes of water tube 
type package boilers is the new all-electric, meter- 
ing type Hays packaged control. 


Metering type control provides maximum com- 
bustion efficiency regardless of the fuel burned 
because it actually meters the fuel flow and air flow, 
and automatically maintains the desired ratio. No 
adjustments are needed when changing fuels or oil 
burner tips. 


All-electric operation includes not only safety 
devices but also steam, fuel, and air controllers and 
valves—uses only the normal source of AC voltage. 
No compressed air is required. 


Fully automatic, safe and reliable operation is 
assured because Hays maintains the same indus- 
trial quality built into the largest utility combus- 
tion control system and it is factory tested before 
shipment. 


Complete package in one simple and inexpensive 
to install panel board. 


Write today for fact-filled Bulletin 53-1088-239. 


new all-electric 
METERING TYPE 
PACKAGED CONTROL 
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Lincoln Electric Company plant, Cleveland, Ohio. Designed and built by The 
Austin Company. Exterior walls of Alcoa® Aluminum fabricated by Truscon 
Steel Company. Ornamental aluminum by Ornamental Metal Company. 





Detail of wall panel. Completed wall has heat- 
transfer coefficient of .25 BTU per sq ft, is 6% inches 
thick, weighs 3% Ibs per sq ft. Compare with .50 
BTU for 8 inch brick wall weighing 50 Ibs per sq ft. 
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Speed clips over ten gauge, headless pins welded 
to inner wall hold fiber glass insulation in place. 
Aluminum exterior panel then is fastened to studs 
with aluminum transition and cap nuts. 


Twenty-five foot, inner (Ferroboard) pane! fit over 
studs fastened to girts at sill line and parallel to a 
and bottom chord of trusses. Fourth girt, carrying 
additional row of studs is arc welded to inner panel. 
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... Inside and Out 


Dedicated to a policy of constant cost reduction, 
Lincoln Electric Company built a complete new plant 
designed to slash or eliminate materials handling 
storage, maintenance and other indirect produc- 
tion costs of manufacturing welding equipment. 

Insulated, aluminum-faced panels were used for 
exterior walls because they were, “faster to put up, 
lower in cost for equal insulating value, require 
less maintenance.” 


Alcoa engineers worked with the builders of 
this plant as they have with the designers of nearly 
every pioneering use of aluminum in the build- 
ing field. They will be glad to work with you. No- 
where else will you find so many men who know so 
much about aluminum. For information on any ap- 
plication of aluminum call your local Alcoa sales 
office or write: ALUMINUM COMPANY OF AMERICA, 
1891-F Alcoa Bldg., Pittsburgh 19, Pa. 
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He Sticks to His Knitting 


—Starts on Front Cover 


ation nor is the leadership he 
presently holds the product of 
one man’s strength. The own- 
ership and leadership of the 
firm rests not solely with him, 
but in the hands of the active 
partners, all of whom are 
in participating charge of the company’s projects. 

Kolflat’s own personality and thinking exempli- 
fies the firm’s policy. He is friendly, clear-eyed, 
reserved in speech, and steady in stature. He will 
tell you in definite terms how he feels about the 
ethics of engineering. In the matter of advertising, 
for example, he feels there is nothing wrong with 
a consulting firm telling that it has completed a 
project. It is all in how the story is told. If it is 
implied that only this firm could have done the job, 
or that they did the job better than anyone else 
could have, or if the presentation is in any sense 
self-laudatory, then the advertising has shaded to 
the nether side of engi- 
neering ethics. 

However, Sargent and 
Lundy has up to now re- 
stricted its own advertis- 
ing to professional card 
listings in a few well- 
known publications. As a 
well-established firm 
drawing its business on 
the basis of its perform- 
ance, this has, Kolflat ob- 
served, been adequate in 
the past, but he acknowl- 
edges that changing conditions may require different 
and more aggressive methods. 

In 28 years with Sargent and Lundy, Kolflat has 
seen many changes in the specialty of the house— 
the designs of electric power plants. Basically, there 
has been a tremendous improvement in plant econ- 
omy mainly due to the radical increase in steam 
pressure and temperature, utilizing new and pre- 
viously unknown materials. The driving forces in 
this development of high-economy plants have been 
the free exchange of information between utility 
companies, plus the continuous will of engineers, 
manufacturers, and utility personnel to always de- 
sign the next plant better than the last. 

Where do we go from here? Kolflat sees no end 
to the nation’s increasing appetite for electric power. 
The long-range growth pattern shows an eight-per- 
cent rise in energy consumption every year. This 
means a full doubling every 10 or 11 years; after 
40 years or so, this growth becomes phenomenal. 
The answer lies in atomic energy, as he sees it; there 
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is no other way than to call on the atom to fill in 
for fossil fuels. As soon as the reactor plants become 
eccnomically competitive, Kolflat feels that the sky 
will be the limit. 

As the country grows, there will be more work 
for everyone. Kolflat recalls the good fortune Fred 
Sargent had in becoming associated with Samuel 
Insull’s utilities and with Chicago’s Columbian Ex- 
position of 1893. These were the beginnings from 
which Sargent and Lundy grew. The coming of 
atomic energy may well prove similarly opportune. 
But Sargent and Lundy recognizes that atomic en- 
ergy will not change the design of power plant ele- 
ments as completely as may appear at first glance. 
Kolflat points out that turbines and generating 
equipment, pumps and fans, and many other me- 
chanical and electrical items will remain much the 
same. The cumulative experiences and abilities de- 
veloped in dealing with the power plant of today will 
retain their values when properly modified to the 
new requirements of the Atomic Age. 

There is still a touch of the Norwegian in Kolflat’s 
talk. He comes from a fishing village in Norway’s 
Lofoten Islands above the Arctic Circle. He was born 

in 1896 and has seven 
brothers and two sisters. 
His interests soon went 
beyond his father’s gen- 
eral store and the bit of 
dairy farming the family 
did. After picking up his 
basic engineering educa- 
tion in Norway, he 
thought of the United 
States and decided this 
was a place he had to see 
for himself. 

After coming to this 
country, Kolflat worked for Armstrong Cork and 
West Penn Power. He married his sweetheart from 
Norway, promptly applied for a new job with a 
firm he had never heard of before—Sargent and 
Lundy of Chicago. The rest is strictly a story of 
success; he started in the mechanical engineering 
department, “stuck to his knitting,” and rose to be- 
come the firm’s chief executive. To this day, his con- 
versation is peppered with his favorite phrase: 
“stick to your knitting.” 

He’ll tell you that there is “a lot of dish-washing” 
in any business. His success, and the success of the 
firm, comes from sticking to one’s knitting, from 
doing an honest day’s work every working day, 
from promoting from within so that prior observa- 
tions can be relied on to predict future performance 
of those on the way up, and from emphasizing 
integrity as a matter of active policy. Kolflat be!ieves 
that the basis of ethics in engineering is intesrity; 
certainly his career proves that success and integrity 
are handsome companions. OF 
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HAS LOST ITS BITE 


There is no doubt about it — the disposal of bark has always posed a serious problem, 
particularly to the paper pulp and lumber industries. Bulky, dirty, and moisture-laden, 
this ever-present waste material accumulates in veritable mountains at many mills 
and has generally been regarded as a headache. 

Sure — it can be burned and — until recently — has been, in cumbersome dutch 
oven furnaces with much difficulty and inefficiency. 

Now — with the availability of the C-E Bark-Burning Unit — “bark has lost its 
bite.” The secret is turbulent, suspension burning as illustrated on the opposite 
page and described below. 

This eminently successful unit is but another in a growing list of C-E developments 
which have solved difficult problems in the field of fuel burning and steam generation. 
Outstanding improvements in the methods of burning bagasse, furfural residue, black 
liquor and lignite, as well as the easy disposal of sewage and industrial wastes — to 
mention but a few — have not only proved practical but highly profitable. 

So if you burn bark, waste wood or other cellulose fuel, investigate the exceptional 
advantages of the C-E Bark-Burning Unit. Operating installations in various parts of 
the country are demonstrating its exceptional reliability and efficiency day after day, 
month in and month out. The experience and engineering competence of the C-E staff 
are freely available to you and your consultants. 


Bark, wood waste, or other cellulose fuel is introduced into the furnace by special spreader units 
located considerably above grate level. At the same time, extreme turbulence is produced in the 
furnace by blowing tangentially directed streams of preheated air through rows of nozzles at 
various furnace levels as shown in the sketch above. On each alternate level the tangential action 
is in the opposite direction. 

Thus the fuel is fed into a zone of violently swirling air, preheated to a temperature of several 
hundred degrees. Under these circumstances, moisture evaporates almost instantly — and nearly 
all of the flash-dried fuel burns in suspension. The remainder falls to the grate in an even layer, 
where it is quickly consumed. 

Both Eastern and Western waste woods are being burned with complete satisfaction by this 
Combustion equipment, and at substantial savings over any previous method. 


. COMBUSTION ENGINEERING dy bh 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 
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CONSULTING ENGINEERS... 
. - HELP YOUR CLIENTS SAVE 
OIL, MONEY and MACHINERY 


wotth 
—HILCO— 


Lubricating and Industrial 
OIL 


Maintenance Equipment 


A complete line of equipment for fil- 
tering, purifying and reclaiming oil from 
Diesel Engines, steam turbines, steam en- 
gines, air and gas compressors, vacuum 
pumps, transformers, circuit breakers, wire 
drawing machines, metal rolling mills, 
paper machinery heat treating, hydraulic 
equipment and in fact from practically 
any equipment in which oil is used. 


HILCO units are available for 


ion to keep lub- 
i batch operation 
contig and industrial oils clean - recover 
ee quantities of oil at low cost. 


Wherever oil is used it becomes con- 
taminated—must be discarded or con- 
ditioned for further use. 


o THERE 1S A HILCO t0 do this 
papper N TIME 
Es DOW 
N OIL REDUC 
CMEREASES PRODUCTION 


OIL FILTER 
RECLAIMER 


PURIFIER 
RE-REFINER 






CONSULTING ——— 
the 
ad copy Ol pment Cate} gessencs 
for modern | “= 


con 
ue plant spe 


IN CANADA — UPTON - BRADEEN - JAMES, Ltd, 
890 Yonge St., Toronto 3464 Park Ave., Montreal 





12 



















Free-Pistons Again 
Sir: 

I am very interested in the free- 
piston engine, and understand an 
article appeared on this develop- 
ment in your journal for August, 
1953 on p. 26. If at all possible I 
should like to obtain a copy of this 
paper, and would appreciate any 
assistance you can give me in this 
matter. 

C. M. Gray 

Senior Representative 
Commonwealth of Australia 
Strand, London 


Sir: 

If tear sheets are available, I 
would appreciate copy of article on 
the free-piston engine which was 
published in the August 1953 issue. 

My attention was called to this 
subject by the Arthur Little Indus- 
trial Bulletin. 

Adah Lee 

Member of Staff 

The Brookings Institution 
Washington 6, D. C. 


NSPE Article 
Sir: 

Thank you very much for... . 
the article on NSPE which ap- 
peared in the current issue of con- 
SULTING ENGINEER. This certainly is 
a fine presentation and I am sure 
will prove of interest to many mem- 
bers of the engineering profession. 

Paul H. Robbins, P. E. 
Executive Director 

National Society of Professional 
Engineers 

Washington 5, D. C. 


Need Books? 
Sir: 

At the present time I’m doing the 
surveying and drafting on a trans- 
mission line and I would like to pur- 
chase a book on “Transmission 
Lines” — _ design, construction, 
maintenance, etc. I would like the 
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book to contain material on com- 
puting the sag curve for various 
span lengths. I would also like to 
get material in drawing up typi- 
cal crossings at roads, railroads, 
other electrical lines. 
Edward Charles 
South Range, Michigan 
® BOOK REVIEW EDITOR SUPPLIED LIST 
OF BOOKS ON THE SUBJECT—ED. 


CE Binders 
Sir: 

Enclosed is $3.00 check for con- 
SULTING ENGINEER binder advertised 
in April 1954, and request for 1953 
issues of January to July inclusive. 
(Also December ’52 if possible.) 
Please note, I do not have issues re- 
quested, and they would be neces- 
sary to complete binder. 

Herbert Argintar, P. E. 

New York 36, New York 

® BINDERS AND MOST 1953 ISSUES 
STILL AVAILABLE—ED. 


Plant Site Selection 
Sir: 

Your March, 1954 issue of coNn- 
SULTING ENGINEER has an excellent 
article on the matter of Site Selec- 
tion for Industry. Reference is made 
to the “Manual for Community Eco- 
nomic Development” put out by the 
Public Utilities Association of Vir- 
ginia. 

I would appreciate it if you would 
let me know the address to which 
I might write to secure copies of 
this manual. 

A. R. Eckberg, Manager 

Eastman Kodak Company 

Rochester 4, New York 

® WRITE AREA DEVELOPMENT ©OM- 

MITTEE, PUBLIC UTILITIES ASS°CIA- 

TION OF THE VIRGINIAS, 5 FRANSLIN 
ROAD, ROANOKE 11, VIRGINIA—E! 


Sir: 

I was particularly pleased to re- 
ceive a copy of the March issue of 
your magazine, CONSULTING *NGI- 
NEER from Gayle Arnold, wo 3 
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HIGH, WIDE and HANDSOME... 


Clinical Center as 
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= - 1 Institutes 


the Natione 4. 
of Health, Bethesd. . 





Lead-Lined 
Laboratory 
Exhaust Fan 


ay 


Wm. H. Singleton Co., Mechanical Contractor 


Where Each Doctor, Scientist, and 
Patient is SPECIALLY SELECTED 


AIR-HANDLING EQUIPMENT 
by 


























The Complete Air Conditioning System Serves Spacious Representing an_ in- 
Sunrooms On Each vest — vestment of approxi- 
j mately 64 millions of dollars, great care has 
been taken to provide the very finest in con- 
struction, facilities, and equipment in the new 
Clinical Center at the U.S. Public Health Serv- 
ice at Bethesda, Md. Admission is restricted to 
patients selected for treatment and research for 
certain diseases. 


We take exceptional pride in having been 
chosen to furnish the specially designed Fan 
equipment for the extensive and intricate air 

High Pressure Supply Fans. handling system serving this great health 
establishment. 


BLOWER COMPANY 
| Engineered poin- Handling Equipment 


6610 W. BURNHAM STREET *¢ MILWAUKEE 14, WISCONSIN 














Wren free oxygen combines with 
atmospheric moisture or natural 
waters, the stage is well set for cor- 
rosive action. Controlling the degree 
and extent of that action are many 
related factors, variable in influence 
under differing circumstances. 


The rate at which oxygen is trans- 
ferred from atmosphere to a solution 
is, for example, directly proportional 
to the amount of exposed surface 
area of that solution, while the cor- 
rosion rate of immersed metal is, in 
turn, proportional to the oxygen con- 
centration of the solution. Therefore, 
with all other factors stabilized, a re- 
duction in exposed surface area will 
slow the oxygen-solution process, 
thereby greatly retarding corrosion. 

How deeply metal is immersed, 
particularly in a quiet solution, is 
another determinant of corrosive 
action in which dissolved oxygen is 
the governing factor. Oxygen satura- 
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tion, highest at and near the surface, 
diminishes with increasing depth as 
convection currents become less ac- 
tive. Corrosion at and immediately 
below the surface of a liquid is there- 
fore far more severe than that en- 
countered at greater depths. 


These and other variables that 
combine to produce a given corrosion 
problem must be evaluated in any 
attempt to reach an effective and 
practical solution. Such evaluation, 
based on thirty-five years’ corrosion- 
control experience, is standard 
Dampney procedure. That is why 
your specification of a Dampney 
Coating assures you so much more 
— protection you can depend upon 
to meet not only standard industrial 
service requirements but your specific 
equipment-operating needs. For 
data on Dampney Protective Coat- 
ings and their place in your corro- 
sion-control program, write 


AMPNEY 


c oO M A N Y 





158-1 HYDE PARK. BOSTON 36. MASSACHUSETTS 
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a very active and valued member 
of the Institute’s Industrial Coun- 
cil, and to read his excellent ar- 
ticle, “They’re Out to Get You.” I 
want to call the attention of our 
membership to this article in Urban 
Land, our monthly news bulletin. 
I should also like permission to 
quote extracts from the very in- 
teresting article on passenger con- 
veyor systems by Paul W. Freitag, 
Jr., appearing in the same issue. 
Its implications with reference to 
the potential effect of this develop- 
ment on shopping centers and other 
urban land uses is of considerable 
interest to us. 
Max S. Wehrly, 
Executive Director 
The Urban Land Institute 
Washington 6, D. C. 


Regulators or Capacitors 
Sir: 

Any tear sheets of the article, 
“Should You Specify Regulators or 
Capacitors?” by R. D. Okerberg, 
appearing in your April issue, that 
you can conveniently spare, will be 
appreciated. 

Thanks for any help you can 
give us in this request. 

H. C. Brunner 

Advertising and Industrial Press 

Dept. 

Allis-Chalmers Manufacturing Co. 
Milwaukee 1, Wisconsin 

®WE ARE GLAD TO SUPPLY READERS 
WITH TEAR SHEETS—OR REPRINTS OF 
ARTICLES FROM PAST ISSUES — ED. 





Would Reprint 
Sir: 

We are interested in reprinting 
the very excellent article by Jo- 
seph G. Conrath on page 31 of your 
February 1954 issue on our work 
on the Sixth Street Viaduct in Erie, 
Pennsylvania. 

John C. King, Chief Engineer 
Intrusion-Prepakt, Inc. 
Cleveland 14, Ohio 


Social Security 
Sir: 
While reading through the April 
1954 issue of CONSULTING ENGINEER I 
came across the article “How Will 
the New Social Security Act Affect 
Engineers?” by W. B. Fingal, Wash- 
ington Correspondent. I know this 
article would be of great interest to 
my Congressman and State Repre- 

sentative. 

Would it be possible for you _ 
send me two reprints of this article: 
Arthur E. Fryer, Adm. Sec y- 
American Material Handling 
Society. Inc. 
Toledo 12, Ohio 
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It’s America’s lifeline, really — the power line that 
starts with steam and brings heat, light, and 
energy to the nation’s factories, farms, homes, 
and stores. Paralleling that line is the line of cost; 
if that didn’t go down, the power line might. 


Power costs have declined steadily since 1881, 
when Thomas A. Edison opened the nation’s first 
electric generating station and B&W, who supplied 
his boilers, embarked on a fruitful, continuing 
search for better and better ways to generate steam 


and to harness more and more usable energy from 


the fuel consumed. 
Light’s Diamond Jubilee 


State tee trent ohemes ie tenes Economical, dependable service is the watchword 


of America’s Electric Companies. The chart re- 

flects how well their all-important job is being 

done. And to help insure that electricity will re- 

main America’s best bargain, B&W Research and 

BOILER Engineering dedicates men, money and machines 
to continuing progress in steam and fuel technology. 
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The April issue of CONSULTING ENGINEER 
carried as its lead article an exclusive story 
entitled “How Will the New Social Security Act 
Affect Engineers.” When we ran the story there 
was some feeling that its publication might be pre- 
mature or even unnecessary, for it is hard to pre- 
dict just what Congress will do several months 
ahead. Our editorial judgment proved to be cor- 
rect in this instance, for headlines in the news- 
papers have announced that the House Ways and 
Means Committee has voted to bring professional 
men under the Act. The news stories, as might be 
expected, emphasized the fact that lawyers and 
others would come under Social Security legisla- 
tion, but little mention was made of engineers in 
private practice. Such engineers are included. 

There has been considerable opposition to bring- 
ing professional men under Social Security. The op- 
position has been led by the American Medical As- 
sociation, the American Bar Association, and the 
National Society of Professional Engineers. During 
the past year, however, the Bar Association has 
backed up slightly. Some local bar associations have 
even gone on record as favoring inclusion. 

The opposition to coverage is largely based on 
the “earnings test.” Currently, any retired worker 
who makes over $75 a month is ineligible for old 
age benefits for that month. Obviously, no man 
wants to pay a sizable percentage of his income into 
a fund only to have his payments denied because 
he is able to make a little money after his retire- 
ment. Most professional men do find an opportuni- 
ty to engage in occasional consulting work after 
they have officially retired, and they would get 
nothing back for all their payments if their earnings 
amounted to more than that $75 a month. 

However, with every revision of the Act, the 
trend has been toward liberalizing this figure for 
allowable earnings. The current bill undoubtedly 
will allow either $1000 a year or $100 a month. It 
is possible that in the future the “earnings test” will 
be removed entirely. There is backing for such 
legislation now. If the test were removed, there 
would be every reason for professional men to want 
to be included under Social Security. 

The basic question for future legislation to decide 
is whether the old age benefits are paid only to the 
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SCRAP & SHAVINGS 


needy or are paid as part of a universal insurance 
program—where the well-to-do as well as the needy 
get back an annuity in return for premiums paid. 
Current thinking is heavily in favor of “insurance” 
as opposed to “relief” as the proper philosophy for 
old age benefits under Social Security. 

We think the “insurance” idea is the right one. 
As a practical matter it will be much to the ad- 
vantage of the professional man—but it is the logical 
and sound approach even if it did not benefit us. 
There is no need for the stigma of “relief” to be at- 
tached to payments taken from funds paid in by the 
recipient himself. There is also no logic in denying 
the financially successful man a right to a return 
from his investment in Social Security merely be- 
cause he has been successful. 

It has been pointed out that universal payments 
without an “earnings test” would necessitate an in- 
crease in monthly payments into the fund. On the 
other hand, it has also been pointed out that in- 
creased coverage—the inclusion of more people 
under the Act—should decrease total costs as in any 
insurance operation, and furthermore, if everyone 
automatically received payments at 65 years of 
age, there would be no need for the great cost cur- 
rently incurred in investigation of eligibility. More 
expensive or not, it is only reasonable to prefer 
some return on a larger investment to total loss on 
a smaller one. 

Assuming that the new bill gets successfully 
through both Houses of Congress, as would seem 
certain now, engineers in private practice will prob- 
ably start paying Social Security taxes next Jan- 
uary. The actual handling of the papers and the 
making of the returns will not be too burdensome 
after the first few months, and the procedure will 
soon become routine. 

The next step should be a concerted effort by all 
professional groups to convince Congress tha‘ the 
“earnings tests” should be removed. No doubi the 
American Bar Association, the American Me lical 
Association, and the National Society of Profession- 
al Engineers are already putting this on thelr 
agenda. A letter to the NSPE would be in order. for 
they are always interested in their members’ ©p!n- 
ions in order that they may properly represen! the 
general will of the profession. - 
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»ee FOR UTILITIES 


than you now 


the cheapest cable or a premium cable 
like nes /prene-jacketed Durasheath*. 
| But what a difference there can be 
in performance! 

Anaconda’s Durasheath is tough 
... heat-resistant . . . long-lasting. Its 
tugged neoprene jacket resists mois- 
ture, chemicals, sunlight, corrosion, 
electrolysis, abrasion and mechanical 
Injury. It delivers real service de- 
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--- FOR COMMERCIAL BUILDINGS 


pay 


pendability year after year. 

And Durasheath is good for almost 
any job you have. You can bury it 
directly in the ground...run it in 
damp ducts. . . string it overhead... 
in one continuous run with mini- 
mum splicing. Order through your 
Anaconda Sales Office or distributor. 
Anaconda Wire & Cable Company, 
25 Broadway, New York 4, N. Y. 


*Reg. U. S. Pat. Off. 54366 


ANACONDA 


Primary and secondary distribution cable + 
building wire + portable cords and cables + 
mine cable + magnet wire + copper, alu- 
minum, copperweld conductors + signal, 
control and communication wire + wire and 
cable accessories. 












ECONOMIC 
NEWS 
NOTES 


E.F. Mac Douald 


INDUSTRIAL ECONOMIST 


- TAX IMPROVEMENT—The Senate Finance Com- 
mittee has approved the House provision per- 
mitting business firms to either deduct or capitalize re- 
search and development expenditures. Under this pro- 
vision companies could write off these costs as incurred 
or treat them as deferred expenses to be written off in 
five or more years. 


RECOMMENDED READING—The announcement 

of plans for leasing industrial equipment by one 
firm after another reflects the growing importance of the 
lease device. An excellent report on the subject, "Leasing 
of Industrial Equipment," has been published by the 
Council for Technological Advancement, Chicago. Cover- 
ing such subjects as advantages and disadvantages of 
leasing, analysis of terms and conditions of leases, and 
legal and tax problems, this is a study well worth reading. 


» KEY STATEMENT—Secretary of Defense Wilson's 
statement last month that recent developments in 
Asia and Europe may “force a soul-searching review of 
our [military] expenditures,’ indicates that the influence 
on the economy of one of the principal factors in the 
1953-54 decline in business activity (see chart) might 
be considerably different in the last half of this year. 


DUE TO TURN UP AGAIN? 
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[) ALWAYS LOOKING—The search for new plant 
sites is pretty much of a continuous process of du 
Pont's. An article in the March-April issue of Industrial 
Development spelis out the selection technique of du 
Pont's plant-site team. Major factors listed as used in 
making detailed cost comparisons include materials, elec- 
tricity, labor, transportation, and overhead expenses. 


» THREE ALARMS—A seemingly anomalous fea- 

ture of the advance of civilization is new fire haz- 
ards. In a recent speech, Mr. L. A. Vincent, general man- 
ager of the National Board of Fire Underwriters, referred 
to excessive area buildings and to "industrial fire and 
explosive hazards that are finding their way into processes 
formerly considered almost inert." He pointed out also 
that the windowless building has complicated fire fighting 
and rescue operations and that there has been a "trend 
toward the establishment of large industrial and mercan- 
tile buildings in small communities that cannot be ex: 
pected to have the municipal fire protection needed for 
such properties.” 


GROWTH INDUSTRY — Electronics, along with 
» chemicals, will be among our fastest growing in- 
dustries over the next two decades, predicts Mr. A. T. 
Colwell, vice president of Thompson Products, Inc. Speak- 
ing to the National Federation of Financial Analysts, he 
pointed out that competitive pressures will force industry 
in general to expend increasing amounts for electronic 
equipment. 


NO OVERNIGHT CHANGES—The same audi- 

ence was told by Mr. E. H. Scott, comptroller of 
Detroit Edison, that forced obsolescence of the utility 
industry's plant and equipment is not likely to be an im- 
mediate consequence of the introduction of atomic power. 
He expects nuclear power producing facilities to be put 
on line in an orderly schedule. 


REMARK OF THE MONTH—"The thing that 's 
really new in our world is the swiftness of the impact 
of the change and the multiplying sources from which 
change can come." Mr. B. Torrence, vice president © 


City Bank & Trust, N.Y. 


NOW AVAILABLE—A new, 92-page Government 
» purchasing directory, the first complete guide to 
military and civilian purchasing activities of the Govern- 
ment, has been published by the Small Business Ad- 
ministration. Listed are 4000 categories of items wit 
names and addresses of agencies and offices buying 
them. Fifty cents at Government Printing Office, W ashing- 
ton 25, D.C. 
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NORTHLAND PROJECT 


vital energy for a shopping wonderland 
supplied by I-T-E dry-type, double-ended Unit Substations 





I-T-E UNIT SUBSTATIONS 
Fleven I-T-E metal-enclosed Unit Substations, rated 1500 service all interior lighting needs of the 
and 2000 kva, service the Center’s immense lighting and power Center. 
requirements. And to assure service continuity, Northland’s 

lant ffelectrical system features I-T-E Selective Tripping devices on 

du Bihecircuit breakers, which isolate system faults by interrupting 
ys only the circuit nearest the fault. 

1 in From the start, important engineering aid was given North- 

lec- Bland by I-T-E application engineers. Thanks to this close 
cooperation, power distribution equipment was on hand when 

eq. ieeded to fit right in with tight construction schedules. 

1az- I-T-E is proud of its place as a major contributor of 

jan- Bquality power distribution equipment for the “‘world’s largest 
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fon AT NORTHLAND— 
I-T-E Substations service: I-T-E UNIT SUBSTATIONS 
installed in basement of Hudson Building 
with for 4800—120/208 volt lighting distribution. 
T interior lighting escalators ' 
. . te ’ ’ ~< P a 
y exterior lighting pumps & blowers —s ° 
: : display lighting air conditioning 
sir 
nic elevators compressors 
conveyors refrigeration 
udi- 
of 
ility 
im- 
wel. For details contact the I-T-E field office nearest you. Look 
put in your classified directory under “Electric Equipment.” 












I-T-E UNIT SUBSTATION 
installed in Utility House for 4800—480 
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19TH AND HAMILTON STREETS, PHILADELPHIA 30, PA. 
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ATOMS IN ACTION 


RENTING A REACTOR is now possible. Certain experimental facilities of the 
Materials Testing Reactor at the National Reactor Testing Station in Idaho 
have been opened to the public on a limited basis for private research. Any- 
one interested should contact the AEC’s contractor -- the Phillips Petroleum 
Company, Idaho Falls, Idaho. And those interested in canned electric-motor- 
driven pumps developed for the AEC can get complete descriptions (including 
photographs, cut-a-way illustrations, flow diagrams, and color sectional 
views) of units produced by Westinghouse, Allis-Chalmers and Byron-Jackson; 
write to the AEC Pittsburgh Area Office, Bettis Plant, P. 0. Box 1105, 
Pittsburgh, Pa. 


THE JOINT Congressional Committee on Atomic Energy has been hearing testi- 
mony on the proposed changes to the Atomic Energy Act of 1946. The principal 
concern of the Committee has been with the several matters as reported here 
in previous months. But a very interesting, new twist came up during the 
testimony of Karl P. Cohen, vice president of Walter Kidde Nuclear Labora- 
tories: ". . . We are not developing the proper kind of atomic industry now 
° . It is a gross misreading of economic history to believe that a whole 
new industry can be created by a mere extension of the activities of existing 
enterprises, to whom atomic energy is a side-issue. Yet the major share of 
the development of atomic power now is either in the hands of government 
laboratories, or subsidized giant corporations whose profit-making interests 
lie outside the atomic energy field. (It has been tacitly assumed) that 
competition in the atomic energy field will be furnished only by existing 
companies. I believe it will be new companies which will furnish the com- 
petition..." . 


THE ARRIVAL of atomic power on a comm2rcially feasible basis is continuing to 
be heralded. Responsible people have now come out and publicly stated that 
an atomic power plant will certainly generate electricity at competitive 
cost within 10 years. This unit will probably have a boiling water reactor, 
using light water as a coolant and as the moderator. The water would be boil- 
ed inside the reactor, directly producing radioactive steam to power a tur- 
bine. This reactor is most like present utility plants in that no unique 
coolants are required; in addition, there are advantages in that there are 
no chemical separations plants needed, safety factors are such that plant 
sites could be selected within existing utility systems, and the period be- 
tween fuel rechargings is comparatively long. 


OPTIMISTIC as the previous paragraph sounds, a crash program for acceler- 
ating the reactor development program has been called for by one of Presiden 
Eisenhower's military advisors. In what has been labeled a “trial balloon,” 
Robert LeBaron calls for telescoping development of a practical atom power 
plant into only five years, instead of ten. He also says "The advent of 
commercial atomic power will be a great force for decentralization of in- 
dustry.... (it) has within itself the direct antidote for the destructive 
forces of the military atom (against concentrated targets).” 
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ENGINEERED REINFORCEMENT 


FOR YOUR BRANCH CONNECTIONS 


Does your operation require — 

a mechanical as well as a — 
pressure member in branch 
construction? Weld Olet Welding 
Fittings are engineered to 
provide BOTH properties. 





Reinforcement where both 


A big portion of your engineering , the smpanmnetonn internal 
stresses are most severe 





job < done for you, if you... 

Spe ify Bonney 

We Olet Welding Funnelled to relieve 
mechanical stress concentrations 


Fit gs to Insure j and improve fluid flow : 





Shaped and beveled for 
clean, quick and 
economical installation 


Per -anent Strength 


FOR COMPLETE ENGINEERING DATA WRITE 
WELDING FITTINGS DIVISION 


FOR YOUR BONNEY W3 — CATALOG BONNEY FORGE & TOOL WORKS 


ENG. DEPT., 370 GREEN STREET 


DISTRIBUTORS IN PRINCIPAL CITIES ALLENTOWN, PENNSYLVANIA 








EFFICIENT PRODUCTION is a matter not only 

of machinery and methods, but of personnel. 
The aim of promoting labor efficiency is reflected 
in a wide variety of modern industrial practices; 
an early developed and important one of these 
techniques is the incentive wage. 

Incentive wage rate structures are founded on 
the belief that employees should be compensated, 
where circumstances permit, on the basis not only 
of time put in at the job but of output. The use of 
such wage rates was advocated by Frederick W. 
Taylor, a pioneer in the field of “scientific manage- 
ment”, as a deterrent to what he called “systematic 
soldiering” by employees. Modern incentive plans, 
of which there are several types, represent modifi- 
cations of the earlier systems, modifications de- 
signed to achieve effectiveness of administration 
and acceptability to labor. 

Incentive wage payments make sense only where 
there is a clear and precise relation between an 
employee’s effort and his output. Hence they can 
be applied to good advantage only where productive 
operations are highly standardized and essentially 
repetitive. They are of little value if bottlenecks 
in materials or frequent machine breakdowns make 
production irregular for reasons that the workers 
themselves can in no way control. 

Moreover, output must be easily measurable. Thus, 
uniformity of product is prerequisite for the adoption 
of an incentive plan. Where each unit of output 
must be made to special specifications, or where 
a single unit requires a considerable time in pro- 
duction, incentive plans, as a rule, are inappropri- 
ate. Another prerequisite is an effective system of 
quality control, without which speed may be gained 
at the cost of quality deterioration. 

Finally, in operations using extremely valuable 
raw material or delicate equipment, incentive plans 
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DR. GERALD J. MATCHETT 


Department of Business and Economics 


Director, National Center of Dynamic Equipment Policy 


Illinois Institute of Technology 
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should be instituted only with great caution if at 
all. Advantages in speed may be more than offset by 
loss through spoilage. 

The use of incentives is common practice in a 
number of manufacturing industries, including ap- 
parel, textile, footwear, and some metal working 
processes. In many other industries, practice is 
less uniform, but incentive rates do occur with 
some frequency. 

In situations where the individual employee's 
contribution to output cannot be measured easily, 
group incentive plans are sometimes adopted. In 
such plans each worker shares, either equally or 
in proportion to his hourly rate, in bonuses for 
extra or sustained effort. Industrial engineers usual- 
ly believe that where individual incentives are 
feasible they are preferable to group plans. 

The key to any incentive wage plan is the pro 
duction standards incorporated in it; that is, the 
outputs considered standard for experienced em- 
ployees of average ability under normal conditions. 

Three steps are typically involved in arriving 
at these standards. First comes an analysis of the 
methods and motions used in the operation in 
question. The equipment to be used and its place- 
ment and arrangement are subjected to scrutiny. 
Where feasible, alternative production methods are 
considered in this connection. Once the physical 
setup is determined, a detailed examination is 
made of the component parts of the job operation 
and the movements used by the operator. The 
study needed to achieve this may in itself sugges! 
ways of improving efficiency of performance. 

On the basis of the methods and motions analysis, 
the procedure for the job is standardized. After this 
step, it is necessary to select and train a number of 
pilot operators. 

The final step is the determination of the time Tt 








































CONSULTING ENGINEER 





A 


uw 
AS 


Day 
AG 
pb 
Vi 
H 


General Cable’s GUARDIAN building wire and cables are 
specially constructed to give highest uniform quality for easy 
: 3 installation in conduits and raceways. GUARDIAN is ideal 

; for wiring factories, commercial and institutional buildings 
g Now packed in new, 





as well as private homes, 
exclusive crush- 


resistant cartons: GUARDIAN is supplied with rubber or plastic insulations. 

iene Some popular types are: 

types R, RH, RH-RW and TW MILADMIARL DIIRBED IRKICcI ; ve . 
in circuit sizes. All types ROMEX 2 and 3 AA See eeanenne sree oe RO OO SONS SAR EOR MO, 
conductor with and without ground wire * GUARDIAN RUBBER INSULATED—TYPE RH-RW_ For heat and 
ROMEX UF * Packaged Bare and Weather- moisture resistant service. Both rubber insulated types R and 
proof ¢ Staneon Gas Tube and Oil Burner RH-RW have a hard, smooth outer surface permitting easy and fast 
Wire * Trenchlay Type UF . installation. Will not stick to other wires in raceways and conduits. 


GUARDIAN PLASTIC INSULATED—TYPE TW. Resists moisture, 
acids, alkalies and will not support combustion. It strips clean, 
speeds wiring and is easy to handle. 


REMEMBER, General Cable is the only source of supply for 

every type of electrical wire and cable. More than 700 distributors 
across the nation, backed by 13 General Cable Warehouses, 

are waiting to serve you. 

For today as well as tomorrow it pays to wire BIGGER when 
building new and wire BIGGER when rewiring too! 


GENERAL CABLE CORPORATION 


420 Lexington Ave., N. Y. 17, N. Y. © Sales Offices: Atlanta * Buffalo * Cambridge (Mass.) 

Chicago * Cleveland * Dallas * Detroit * Greensboro (N. C.) * Houston ¢ Indianapolis 

. Kansas City * Los Angeles * Memphis * Milwaukee * Minneapolis * New York * Newark 
BARE, WEATHERPROOF, INSULATED WIRES (N. J.) © Philadelphia * Pittsburgh * Portland (Ore.) * Rome (N.Y.) * Rossmoyne (Ohio) 
and CABLES FOR EVERY ELECTRICAL PURPOSE (Cincinnati area) ¢ St. Louis * San Francisco * Seattle © Syracuse * Tulsa * Washington, D. C. 
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ENGINEERED FOR OUTSTANDING 
PERFORMANCE IN MANY OPERATIONS! 


On board ship, in refineries, hospitals, public utilities—in paper, 
textile and all general industry, the Coffin line of turbo equipment 
is earning nation-wide acceptance for outstanding performance. 
Designed with versatility in mind, latest addition to the line the 
Coffin “DE” Turbo Pump has a Volumetric Range to 800 GPM, 
Discharge Pressures to 1500 psi, Steam Temperatures to 850° F., 
Exhaust Pressures to 80 psig, and Liquid Temperatures to 325° F. 
Ratings can be exceeded in special installations. 


Engineers! Write today for complete specifications. Ask for “DE” Bulletin G-103. 





J. S. COFFIN, JR. 


COMPANY 
326 South Dean Street Englewood, New Jersey 


Cable Address: COFCO 
da, Evrope, and the Far East 











quired for the job. In most in. 
stances, this time is arrived at 
by breaking: the total proces; 
down into many small elements, 
The time required for each ele. 
ment is observed over a number 
of test performances and the aver. 
age time is computed. Totalling 
the periods, and adding appropri- 
ate allowances for such factors as 
rest periods and cleanup times re- 
quired for each element, the time 
for the entire operation may be 
quickly derived. 

In some cases standard data 
on work elements are available 
from studies of other jobs, in 
other plants, and at previous 
times. Where sufficient data are at 
hand, these data may be used to 
eliminate the need for direct time 
studies or — if this is not desired 
— as a check against the observed 
time studies made. 

One point should be empha- 
sized. In spite of the apparent ob- 
jectivity and scientific approach 
of the method outlined, there is a 
considerable element of human 
judgment involved in the process. 
It all boils down to the fact that 
someone has to decide who is the 
average worker and what are nor- 
mal production conditions. Some- 
one also has to decide whether the 
employee observed is working at 
his regular speed. The precision of 
the process of setting production 
standards is thus more apparent 
than real; skillful and competent 
analysts may arrive at consider- 
ably different times for the same 
operation by virtue of differences 
in their appraisals of normal pace 
and normal conditions. However, 
present day methods are certainly 
an advance over the rough esti- 
mates by foremen and supervisors 
that formerly were used in setting 
standards. 

Though incentive plans in use 
today vary considerably in detail, 
for the most part they may be di- 
vided into two categories; piece- 
work plans, and production bonus 
plans. Both plans commonly em- 
ploy an hourly wage rate as a base. 
If an incentive system is being in- 
troduced for the first time, it is well 
to study the structure of hourly 
rates, adjusting it where neces- 
sary for equity and rativnality, 
before determining the incentive 
rates. Both piecework anc pro 
duction bonus plans commonly 
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Chicago a 


ELECTRIC POWER 


FLUORS PAR 


LABOR FORCE 


LIMESTONE 
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GAS & OIL 
TIMBER 


WATER 


write for complete data 
on these industrial 
advantages along the CéEl 


ask about the tremendous coal supply and the oil from wells and pipelines 
in this Indiana-lllinois region. 


ask about the millions of kw capacity available from private utilities... 
new stations under construction. 


ask about the natural resources ...the abundance of limestones, fluor- 
spar, dolomite, sand, silica; also timber. 


ask about the large, experienced labor force and the harmonious labor- 
management relations that exist. 


ask about the proximity to major markets and the railroads, barge lines, 
river-rail transfers and highways. 


For factual information on the outstanding industrial opportunities in this 
Indiana-lllinois area, write in confidence to Chief Economist: 


CHICAGO & EASTERN ILLINOIS RAILROAD 
332 SOUTH MICHIGAN AVENUE, CHICAGO 4, ILLINOIS 





You can have DRY AIR 


with exact moisture control 


FOR 
YOUR COMFORT 


FOR 
YOUR PROCESS 


FOR 
TESTING MACHINES 


OR MATERIALS 
AT ANY TIME OF 
THE YEAR 




















@ This Niagara “Controlled 
Humidity” method gives you 
the MOST EFFECTIVE Air Con- 
ditioning because its cool- 
ing and heating functions are 
made completely separate 
from adding or taking away 
moisture. This assures you 
always a precise result. No 
moisture sensitive instruments 
are needed. 


MOST FLEXIBLE. You can 
reach and hold any condition 
in response to instrument set- 
tings, or vary it as you wish. 


EASIEST TO TAKE CARE OF. 
The machine is accessible, the 
control circuits are simple and 
easy to operate, and there are 


no solids, salts or solutions to 
be handled. 


MOST COMPACT. It does a 
very large amount of work in 
a small space. 


INEXPENSIVE TO OPERATE. 
At normal atmospheric tem- 
peratures (unlike systems that 
use refrigeration to dehumidi- 
fy) it needs no summer re-heat. 





DRYING INDUSTRIAL MATERIAL 


Write for Bulletins 112 and 122 


NIAGARA BLOWER COMPANY 


NEW YORK 17, N. Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 


DEPT. CO, 405 LEXINGTON AVE. 
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make use of what is called a 
premium or bonus factor; that is, 
in computing the rate for an op- 
eration the standard production 
time is increased by a factor typi- 
cally around one-fourth. Such a 
premium widens the spread be- 
tween the rates for standard and 
extra output. It is thought to en- 
hance the incentive character of 
this type of plan. 

The essential distinction be- 
tween the two basic types of plans, 
as well as the nature of each, may 
be illustrated with an example. 
Let us suppose that a base rate of 
$1.20 an hour is used, and let us 
consider an operation for which 
the standard time is 0.8 minutes. 
If a bonus factor of one-fourth is 
used, this time will be increased to 
one minute. If piece rates are 
utilized, the piece rate in this case 
will be 2 cents — $1.20 divided by 
60. In a production bonus plan, 
on the other hand, the employee 
is credited with 1 minute of pro- 
duction time for each unit of out- 
put he produces. At the end of the 
payroll period, he is then paid on 
the basis of the number of earned 
hours, computed in this way, that 
he has accrued. 

In the examples given, an em- 
ployee’s wages increase in direct 
proportion to his productivity. 
Modern authorities believe that 
this feature is essential to a good 
incentive plan. They hold that 
systems in which rates fall with 
increased output, so that the em- 
ployee does not receive the full 
reward for improved perform- 
ance, disturb morale and sacrifice 
the incentive effect of the plans. 

For many years unions were 
virtually unanimous in their vig- 
orous opposition to incentive sys- 
tems. The stop watch was widely 
regarded by workers as a baleful 
influence, tending to promote 
“speed ups” from which they 
would reap little or no good in the 
long run. In recent times, there has 
been some change in organized la- 
bor’s attitude on this matter. While 
some unions continue to be an- 
tagonistic toward incentive wages, 
others have accepted the idea. 

Some changes in labor’s views 
on incentives may be traced to 
changes in the design of incentive 
systems. In years past it was quite 
common to find incentive plans 
of “decreasing cost” type, paying 
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EXTRA MARGIN OF SAFET e e e The tremendous seal- 
ing power of the Flexitallic Spiral-Wound Gasket is sometimes taken for granted 
in this age of jet propulsion and atomic energy. Yet, it is the extra margin of 
safety built into each Flexitallic Spiral-Wound Gasket that has made possible 
many of the great developments in aviation, atomic research and development, 
process industries, power plants, ships of the Navy and merchant marine... 
Each Flexitallic Gasket is engineered to meet specific conditions of thermal and 
physical. shock, corrosion, vibration, weaving and unpredictable joint stresses. 
Spirally wound V-crimped plies of required metal with alternating plies of proper 
filler results in a resilient gasket having characteristics of a calibrated spring. 
Flexitallic Gaskets are at highest efficiency when bolted up cold at a predeter- 
mined load. For all pressure/temperature ranges from vacuum to 4000 Ibs., 
from extreme sub-zero to 2000° F. For all standard joint assemblies. In four 
thicknesses for special requirements: .125”, .175”, .250”, .285”. With Teflon filler 
for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Company/8th & Bailey Streets, Camden 2, New Jersey. Representatives 
in principagyeffes. Consult classified telephone directory. 


Z C/7,, 


SPIRAL-WOUND GASKETS 
PE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Not all spiral-wound gaskets are Flexitallic. Look for the name FILEXITALLIC 
stamped into the metal spiral of every genuine Flexitallic Gasket. Look 
for Flexitallic Blue — it’s our exclusive blue-dyed Canadian asbestos filler. 














e 
° Reliance 


EYE-HYE 


can now 
operate 
auxiliary 


alarms 


OR extra safety, you can now place light signals or 

horns at a distance from your Reliance EYE-HYE 
and have multiple warnings as accurate as the EYE- 
HYE indication itself. 


Electrodes extending into the window unit and cali- 
brating tube complete an electrical circuit at the level 
of the indicating fluid. A special transformer-relay 
unit supplies current on an isolated circuit that as- 
sures positive, accurate action when boiler water 
level reaches predetermined low or high level points. 
The signals or alarms coincide exactly with the read- 
ing in the always accurate EYE-HYE. 


Two-light or three-light indicators, and/or vibratory 
horns may be used for the extra away-from-the-board 
warnings. Increase the safety of your water level 
control. Write for Bulletin C6 describing EYE-HYE 
with auxiliary alarms. 


THE RELIANCE GAUGE COLUMN COMPANY e 5902 Carnegie Avenue e Cleveland 3, Ohio 


lower piece rates as productivity 
increased. Such plans have long 
appeared inequitable to workers, 
Frequent revisions of production 
standards and of established rates 
also created the impression that 
incentive plans were a device to 
increase the rate of production 
without benefiting the employees, 

Modern authorities insist that 
incentive plans should be formv- 
lated so as to eliminate grounds 
for such charges. Thus they frown 
on “decreasing cost” plans. They 
urge also that changes in produc. 
tion standards should occur only 
when there has been a change in 
methods, equipment, materials, or 
product sufficient to bring about 
a clear change in _ production 
times. Changing standards simply 
because wages are getting too high 
is bad incentive practice. 

Another feature increasing the 
acceptability of modern plans to 
labor is a guaranteed hourly base 
rate. Such a “floor” on earnings 
offers the employee assurance 
that his pay will not be cut below 
the minimum guarantee because 
of material shortages or machine 
failures. Guaranteed base earn- 
ings place on management the 
responsibility for guarding against 
production interruptions and also 
for hiring and retaining only cap- 
able employees. 

Labor’s historical distrust of in- 
centive wages makes it particular- 
ly important that any plan adopt- 
ed should be clearly understood 
by employees. Definite instruc- 
tions as to policy and methods 
should be provided. Quality stand- 
ards should also be defined. 

Almost a third of the collective 
bargaining contracts in manufac- 
turing mention incentive systems. 
A few contracts ban incentives 
entirely; another relatively small 
group of contracts, notably in the 
apparel industries, call for union- 
management formulation of in- 
centive rates. The majority of the 
contracts, however, provide that 
management shall have first re- 
sponsibility for setting new rates. 
Rates may, however, be taken up 
in the grievance procedure estab- 
lished by the contract. Union lead- 
ers who accept incentives in prin- 
ciple usually insist that contracts 


| Reliance EYE-HYE | 
5} Remote Reading Gage _ !! 


All-hydrostatic +-Reads like a tubular glass gage 


should provide some union partici- 
pation in the formulation and ad- 
ministration of the plan. “ 


(See 





CONSULTING EN‘ ;INEER 





ivity 
long 
kers, 
ction 
rates 
that 
e to 
ction 
yees, 
that 





j 


eLegal Aspect 
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MELVIN NORD 


Consultant in Legal and Technical Problems 
Registered Professional Engineer 


IN APRIL we discussed the elements necessary 

for the formation of a contract,—agreement and 
consideration. In May, we discussed the offer, and 
here we consider the acceptance of the offer. 

The acceptance is needed in order to provide the 
agreement between parties. It is also normally the 
way in which the accepting party gives the neces- 
sary consideration,—either by doing the required 
act or by making the required promise. When the 
acceptance is by making a promise, it is not neces- 
sary that specific words of promise be used, as the 
promise will be implied from words such as, “I 
accept” or any similar phrase. 

It is frequently stated that the offeree must in- 
tend to accept,—that there must be “reality of 
consent”. This is not strictly true, since all that is 
required by the objective rule of contracts is a 
manifestation of assent. A secret intention not to 
accept will not suffice to prevent a contract from 
arising. However, where the words or acts of the 
offeree are ambiguous, his subjective intention not 
to accept will prevent a contract from arising. 

One of the most important requirements of an 
acceptance is that it must be unconditional and 
unqualified. The offeree cannot pick and choose 
which parts of the offer he wishes to accept,—he 
must “take it or leave it” as a whole. If he does 
not accept fully, but adds qualifications to the offer, 
his reply will not be regarded as an acceptance of 
the offer. In fact it will be a rejection, coupled with 
a counter-offer of his own. This does not, of course, 
apply when the “qualification” is immaterial, i. e. 
When it would be implied anyhow from the offer. 
Nor does this imply that any statement by the 
offeree which does not accept the offer will neces- 
sarily be a rejection. It is quite possible for the 
offeree to make some “neutral” remarks or sug- 
8estions which neither accept nor reject the offer. 


JUNE 1954 


Chemical Engineer 
Patent Attorney 


If the offer asks for acceptance by an act, promis- 
ing to do the act will not suffice. If the offer asks 
for a promise, starting to do the act will not be an 
acceptance unless it unequivocally implies a 
promise to complete the act. Of course, if the offeree 
completes the act in time, this will imply the re- 
quired promise to do the act,—so there will be 
acceptance of the offer. 

If the offeree is silent upon receiving the 
offer, this silence may be ambiguous and does not 
necessarily mean that he rejects the offer. He may 
have done acts which remove the ambiguity. For 
example, he may have accepted benefits under 
circumstances such that a reasonable person would 
know he must pay for them; in this case he will be 
held to have accepted the offer. Silence may also 
imply acceptance through the course of previous 
dealings or general practice. 

Normally, an acceptance is ineffective unless it 
is communicated to the offerer. The exception to 
this rule occurs when the offeree is only required 
to do an act. In this case, there is no need to notify 
the offeror if he has any reasonable way of finding 
out for himself. 

If the offer specifically requires that the accept- 
ance be communicated in a certain way, the accept- 
ance will be ineffective unless it complies with this 
condition. Otherwise, the acceptance may be com- 
municated in any way the offeree selects. Normally, 
the acceptance will become effective only when it 
has been received by the offerer. However, if the 
offer expressly or impliedly authorizes a particular 
mode of communication of the acceptance, it is held 
that the acceptance is effective when it is sent, rather 
than when it is received. There is thus a consider- 
able advantage to the offeree to use the “authorized” 
mode of communication, even though it may not be 
a condition of the offer. When the offer doesn’t spe- 
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How to acquire high acoustical 
value at low cost with Q-DECK 







Without further treatment, the exposed fluted undersurface of Robertson’s 
strong, long-span roof deck has a recognizable noise reduction effect. However, 
consistent demand for higher noise reduction in institutional, industrial and 
commercial applications has led Robertson engineers to develop a highly 
effective, low-cost acoustical treatment. Acoustical material (such as glass 
fiber) is placed in the cells of the Q-Deck and held in place by means of an 
adhesive. The ceiling may be repeatedly spray painted without impairing its 
value. The noise reduction coefficients shown in the table below were obtained 
through tests conducted by Dr. Paul H. Geiger at the University of Michigan, 
using accepted laboratory equipment and procedure. 
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Type 12 or FK Deck with 4” of sound absorbent material..... .90 











For areas where the more costly suspended ceiling is desired, any standard 
method of application can be used. For details concerning this or the new 
low-cost Robertson method of roof deck engineering data and structural de- 
tails, use the coupon below. 


Q-DECK 


a product of H. H. Robertson Company 


2431 Farmers Bank Building e Pittsburgh 22, Pennsylvania 


cS Ty ; *) Please send the following free file material from Robertson's 
Technical Library: [(] Roof Deck Catalog [] Acoustical Data Book 
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cifically say anything about the 
mode of communication, it is hel 
that it impliedly authorizes the 
offeree to use the same mode ¢ 
communication as the offerer 
used. Thus, an offer by mail im. 
pliedly authorizes an acceptance 
by mail. Other implications arise 
out of business custom. 


Communication 


If the acceptance is effective 
when sent, it is immaterial 
whether or not the offerer ever 
receives it. It is effective anyhov. 
By authorizing a method of com- 
munication, the offerer (usually 
unconsciously) accepts this risk. 
If he wishes to avoid this risk, he 
can provide in his offer that the 
acceptance will not be complete 
until received by him. 

If an acceptance is effective 
only when received, this does not 
mean that the offerer must read 
it, but only that it be received at 
the place where he is reasonably 
expected to receive mail (such as 
his business office). 

If the offer or acceptance is 
garbled in transmission (for ex- 
ample, an erroneous telegram), 
the mistake is binding on the 
party who selected or authorized 
the mode of communication. How- 
ever, if the mistake is obvious, the 
recipient cannot “snap up some- 
thing which is too good to be 
true” because of the error. 

In concluding this series on the 
elements of contract law, it is im- 
portant to point out several other 
possibilities which may cause the 
parties to be bound despite the 
lack of express offer and accept- 
ance, or which may permit the 
parties to avoid the binding effect 
of a contract even where there 
has been offer, acceptance, and 
consideration. 

Where there is not an “express 
contract”, arising out of express 
offer and acceptance, there may 
be liability based on a “contract 
implied in fact” or on ‘quasi 
contract”. The former means that 
the agreement has not been ex- 
pressed in words, but is implied 
from the acts of the parties. This 
is, in legal effect, identical with 
an express contract. A quasi 
contract, however, is not a con- 
tract, but is only something like 
it. It arises when A has been 
















—“ ent Ge te oh 2s oh aad 


a tf 6: @ af @ 


QoS SKS eo Ss ir rr —_——— ir irr OU AS e hee — ee, =e A595 =e 


eae oan 26 ss —. 8 22 © at oe =a 2 4 ot tt ten oe ot ot oe at hlClUSlUcreelUCU DCO 


























































arise 


tive 
erial 
ever 
how. 
20om- 
lally 
risk. 
c, he 

the 
dete 


tive 
- not 
read 
d at 
ably 
h as 


benefited at the expense of B and 
the retention of the benefit would 
unjustly enrich A. In this case 
there is no actual contract, but 
B is nevertheless allowed to re- 
cover the reasonable value of the 
benefit received by A. In cases 
where, for one reason or another, 
a contract fails to materialize, 
there may be quasi-contractual 
recovery; this recovery will not 
in general be identical with the 
recovery based on the contract 
which failed to become effective. 

Where the elements of a con- 
tract exist, ie. offer, acceptance, 
and consideration, it may never- 
theless be partly or wholly unen- 
forceable because of various de- 
fects. For example, one of the 
parties may lack legal capacity to 
enter into a contract (e.g. a child, 
an insane person, etc.); he is 
given the opportunity to avoid 
the obligation of the contract but 
the other party has no choice in 
the matter. The same is true of a 
contract induced by fraud, duress, 
or undue influence. Certain con- 
tracts must be in writing, accord- 
ing to the Statute of Frauds. If 
they fail in this respect, they are 
unenforceable by action at law 
by either party although they 
are not necessarily nullities. 


lllegal Contracts 


And an illegal contract may 
not be enforceable by one party 
or by either party, depending on 
the circumstances. If both par- 
ties are equally guilty, the court 
will not give any relief to either 
party. Neither party will be able 
to obtain enforcement of the con- 
tract, and on the other hand, if 
the contract has been partly per- 
formed, neither party will be al- 
lowed to recover what he has al- 
teady given. Some examples of 
contracts which are illegal are 
the following: (1) agreements 
which would tend to injure the 
public safety, (2) agreements 
which attempt to influence gov- 
‘rnment officials improperly, (3) 
agreements which tend to inter- 
fere with the course of justice, 
(4) agreements in derogation of 
marriage, (5) agreements which 
are immoral in purpose, (6) 
gambling agreements, and (7) 
agreements in unreasonable re- 
straint of trade. 


JUNE 1954 









with this corrosion resistant valve... . 


YOU GO FROM FULL OPEN 
TO FULL CLOSED IN A 
180° SWING OF THE LEVER 





HILLS-McCANNA 


(Jutike Cjtenig 


Where you must combine the ability to handle tough 
services with quick opening—quick closing characteristics, 
Hills-McCanna Lever operated Diaphragm Valves are the 
answer. The lever action is smooth and positive. An adjust- 
ment for holding the handle in an intermediate position pro- 
vides throttling when required. Available with choice of 
fifteen diaghragm materials including rubber, neoprene, 
polyethylene, Kel-F and Teflon. Choice of over fifty body 
materials that include rubber, glass, lead, and plastic linings, 
any machinable alloy and plastics. Dependent upon mate- 
rials and size, Hills-McCanna Saunders Patent Valves are 
suitable for temperatures to 400°F., pressures to 150 psi. Write 
for descriptive literature. HILLS-McCANNA CO., 2446 W. 
Nelson St., Chicago 18, Illinois. 
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saunders patent diaphragm valves 


Also Manufacturers of Proportioning Pumps 
Force Feed Lubricators Magnesium Alloy Sand Castings 
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GENERAL VIEW OF THE WINDSCALE WORKS WHERE PLUTONIUM IS PRODUCED BY A SOLVENT EXTRACTION PROCESS. 





Britain’s Atomic Plants 


LEO WALTER, Consulting Engineer 


Gloucestershire, England 


PLANS FOR TWO atomic power stations, recently 

announced by the British Atomic Energy 
Corp., have already been put into action. The fast 
breeder reactor plant being built at Donnreay, 
Caithness in the North of Scotland will be self-sup- 
porting in atomic fuel supply. Another power plant 
using two graphite-moderated, gas-cooled, natural 
uranium reactors is in Cumberland, England, and 
will deliver electric power into lines operated by 
the British Election Authority. 

Cost estimates indicate that the present design of 
nuclear power stations might have twice the capital 
cost of a conventional British Electric Authority 
station. The water-moderated type of power unit, 
built for larger output, would be considerably 
cheaper with the result that the capital costs would 
be somewhat higher and fuel costs somewhat lower 
than for conventional stations. 

The British Atomic Energy Organization was set 
up for research and commercial purposes in 1946. 
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It operates the Research Establishment at Harwell, 
and the Production Division for Isotopes. Both es- 
tablishments operate nuclear reactors. 

The atomic factories operated from the Risley 
headquarters are located at Springfield for uranium 
production, at Windscale for plutonium production, 
and at Capenhurst for uranium 235 production. The 
experimental atomic power station is being erected 
at Calder Hill alongside the plutonium factory at 
Windscale in Cumberland, and is the fifth factory 
to come into operation. The sixth factory is in 
Scotland and will produce electric power. 

The first nuclear reactor was built at Harwell! and 
was completed in 1948. It is a graphite-moderated, 
air-cooled, atomic pile and uses graphite rods for 
control of the nuclear reaction. The experimental 
pile has been a useful research tool. It also was 
used to produce radioisotopes for industrial and 
medical purposes. The atomic factories were made 
possible by developments at Harwell. 
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A further step in atomic development was the de- 
sign and construction of a plant capable of produc- 
ing uranium from the crude ore imported from the 
Belgian Congo. The Springfield factory was chosen 
for this purpose. It had originally been buiit and 
operated during the war for the production of 
poison gas. The factory was particularly well 
adapted to the production of uranium, since it was 
already equipped with most of the necessary ser- 
vices and had many buildings suitable for offices, 
stores, and process work. It was taken over within 
a month of the formation of the Atomic Energy 
Production Division in 1946, and the new uranium 
factory was designed, built, and brought into pro- 
duction in the planned time of 2% years. 

In the process employed at Springfield—based on 
research conducted during and after the war by the 
General Chemicals Division of the Imperial Chemi- 
cal Industries, Ltd.—the uranium ore is crushed to 
a powder, dissolved in a mixture of acids, and 
treated with barium carbonate solution to precipi- 
tate radium and other metals present as impurities 
in the ore. Hydrogen peroxide is added to the so- 
lution containing uranium to precipitate uranium 
oxide. The latter, though pure enough by most 
standards, is sufficiently contaminated with neu- 
tron-absorbing substances to preclude its direct 
conversion to metallic uranium and to its use in 
atomic piles for commercial production. 


The remaining impurities are removed by sol- 
vent extraction with ether, the crude oxide having 
first been converted to uranyl nitrate by dissolving 
it in nitric acid. The uranium is precipitated as am- 
monium diuranate and converted to the metal in 
two stages: first, uranium tetrafluoride is formed 
by heating the powder in electric furnaces, reduc- 
ing it, and passing hydrogen fluoride gas over the 
resulting product; then the tetrafluoride formed is 
mixed with calcium chips and the mixture fired in a 
furnace to produce the pure metal. 


The Plutonium Factory 


At the second of the factories, Windscale, in the 
English Lake District, plutonium is produced in 
two large air-cooled piles. The irradiated “slugs” 
taken from the piles contain only a few ounces of 
plutonium per ton of slugs, and this is separated 
and converted into pure metal. The uranium, 
which as a result of the fission process has been 
slightly depleted of the 235 isotope, is recovered in 
a form pure enough to be put back into the pile 
when its deficiency of uranium 235 has been made 
up as required. 

The separation of the plutonium is carried out in 
a completely isolated plant by means of a solvent 
extraction process. The first step is to dissolve the 
slugs in nitric acid—several tons of acid for every 
ton of slugs. This solution, which is strongly radio- 


THE URANIUM REACTING CORE OF THE ATOMIC PILE MUST BE SURROUNDED BY A HEAVY CONCRETE SHIELD. 
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INSTRUMENTS AND CONTROLS ON THE DECK ABOVE THE ROW OF PLANT CELLS REGULATE THE CAPENHURST FACTORY. 


active, is mixed in a column with another solvent 
which takes up the plutonium but not the uranium 
or the fission products. 

This process was carried out on a plant scale for 
the first time at Windscale; that it worked so well 
was remarkable since the information on which it 
was based had been obtained from experiments 
made by the Canadian-British Atomic Energy group 
during the war using microscopic quantities of plu- 
tonium and fission products. 

The plant has no pumps, valves, or filters; only 
columns, tanks, and miles of connecting pipe all 
completely shut away in a concrete box. In view of 
the high level. of radioactivity emanating from the 
irradiated slugs, every part of the process must be 
completely screened from the operators and every 
operation and control carried out from behind thick 
walls of concrete. Once the plant has been put into 
operation, it is intensely radioactive, and there is 
no possibility of getting near it to correct faults or 
do maintenance work. 

Two stacks over 400 feet high discharge the con- 
taminated cooling air at a sufficient height to ensure 
that by the time it returns to ground level its radio- 
activity has so decayed that it is harmless. 

Few details are disclosed of the methods of re- 
mote handling and control employed, but the fol- 
lowing description gives some impression of the 
precautions taken with regard to the arrangements 
for discharging the uranium cartridges from the 
pile: “It (the cartridge) is allowed to drop straight 
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down into a deep water channel at the bottom of 
which it is caught in submerged steel skips mounted 
on a truck; the water is necessary partly to break 
the fall of the slug and partly to act as a radiation 
shield. When enough cartridges have been dis- 
charged to fill the skips, the truck is pulled out 
under water into a deep pond between the two pile 
buildings; here the skips are removed from the 


“HAND AND FOOT” RADIATION MONITORS PROTECT 
WORKERS AGAINST RADIO-ACTIVE CONTAMINA’ ION. 
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trucks and the uranium is allowed to decay in 
radioactivity. After the cartridges have ‘cooled’ 
for the requisite period, the skips containing them 
are drawn, still under water, to a covered part of 
the pond called the decanning bay. 

“Here, from a gallery above the surface of the 
water, workmen, operating by the light of under- 
water mercury-vapor lamps, take each cartridge 
out of its skip with the aid of an 18-ft aluminum 
handling tool and place it in a machine which re- 
moves the can. The naked slug is then dropped 
into a lead coffin and this, when it is full, is hauled 
out of the water and taken to the separation plant.” 


Uranium 235 Factory 


At the Capenhurst factory, uranium 235 is sepa- 
rated from the more abundant uranium 238 by a 
gaseous diffusion process based on the fact that the 
former has a higher rate of diffusion through a po- 
‘ous membrane. The compound of uranium used for 
this purpose is uranium hexafluoride, which is a 
gas at temperatures on the order of 140 F. By us- 
ing a sufficient number of successive stages in the 
separation process, the enrichment can be increased 
to nearly 100 percent. 

Absolute cleanliness is essential to avoid forma- 
tion of compounds with the uranium hexafluoride 
(commonly called Hex). If this occurs, it will cause 
loss of valuable material from the gas stream and 
may clog the membrane, thus reducing effective 
area and spoiling the performance of the plant. 

Development work on the process, begun in 
England in 1942, was discontinued in 1943, when all 
accumulated data were placed at the disposal of the 
joint Allied effort and used in the construction of 
the diffusion plant at Oak Ridge. Toward the end 
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AN OPERATOR IN THE CONTROL ROOM OF THE MAIN ELECTRICAL SUB-STATION AT THE CAPENHURST FACTORY. 





of 1947, the British Government instructed the 
Atomic Energy Production Division to re-initiate 
development with a view to the construction of a 
major plant in England. The Capenhurst plant is the 
result of that program. 


Health Protection 


Extreme care is taken to protect the health of the 
workers in the atomic factories. A high degree of 
plant cleanliness is paramount—a requirement 
which is also of importance in ensuring the purity 
of the chemical products. At Springfield, wherever 
there is exposed process material, buildings as well 
as plant are cleaned every shift. 

Everyone, without exception, must wear white 
overalls, white linen caps, white rubber boots, and 
gauntlet gloves before being permitted to enter the 
process area. Since the chief hazard is from the 
ingestion of uranium or radium dust, changing into 
overalls and caps avoids contaminating the work- 
er’s own clothes as well as his hair. 

An important task carried out by the health pro- 
tection staff has been to determine not only what 
integrated exposures can be allowed for the differ- 
ent types of radiation (alpha, beta, gamma, and 
neutron) from external sources, but also what max- 
imum amounts of the various kinds of isotopes can 
be regarded as safe when ingested. 

Protection is provided against external sources 
of radiation by keeping the worker far enough 
away from the source of radiation or by interposing 
a suitable screen. For internal sources, all precau- 
tions are taken to prevent the workmen from in- 
gesting radioactive materials. 

In the atomic power station now under construc- 


—Continued on page 88 
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Electro Metallurgical 


HUMAN ENGINEERING CONSIDERS THE OPERATOR AND HIS CAPABILITIES AS WELL AS THE ACTUAL BOARD DESIGN. 


New Ideas for Panel Boards 


Cp eAcluusine, 


A FEW YEARS AGO, engineers designing a new 

hydro-electric plant for a small Eastern utility 
decided to “go along with the trend” to build plants 
around the human operator. Accordingly, they de- 
signed and built a very attractive room in the shape 
of a quarter-sphere for the operator who controlled 
all the switching of the plant—they also built in 
the sluice and the communication controls. They 
were proud of their accomplishment; they had 
built a room where, without moving from his seat, 
a single operator could do the work three men do 
in plants of similar size. And, to make the operator 
comfortable, a color scheme of pastels, diffused 
colored lights, and multicolored dials and switches 
were installed. Then one day, one of the engineers 
proudly reported that the plant was ready to go 
on the line. The owners and the designers com- 
fortably settled back to await industry-wide ap- 
proval of their masterpiece. However, the third 


42 


ROBERT J. SCHREIBER 


Dunlap and Associates 


day of operation, there was an outage—and on the 
thirteenth—and the 19th! In the first two months 
of operation there were five preventable outages, 
all traceable to the control room. How could this 
be, the designers asked. Every switch and dial was 
within arms reach, the room was quiet, air con- 
ditioned, relaxing. The operators gave them their 
answer in very few words. “The room’s too pretty 
to work in, and there’s too much to do!” 

Human engineering is not the functional ap 
proach of the esthetically inclined, nor is it a means 
of reducing the number of jobs or promoting 4 
speed up. Human engineering is the application of 
known laboratory-derived knowledge of himan 
capabilities to engineering design with the crit: 
of safer, more reliable, more accurate, and 
profitable operation. It draws technique and ™: 
rial from engineering, anthropology, psycho 
physiology, and sociology. In engineering te? 
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nology, when black box number two must be de- 
signed to receive and utilize inputs from black box 
number one, the complete specifications of the in- 
puts must be known. In human engineering we say 
that to design a man-machine system, we must 
know the capability of the man to receive infor- 
mation and his ability to operate on and dispense 
information. Then and only then can we design 
the machine components. We have many degrees 
of freedom in machine design, but man comes to 
us already designed and operating. 


Typical Example 


Let us take a typical (but by no means univer- 
sal) steam operated electric generating station to 
indicate a few places where better knowledge of 
human abilities would have improved the design. 
In this plant the control room operator sits at a desk 
facing a 25 foot panel consisting of indicators and 
switches governing the generators and the power 
distribution. This panel is 914 feet high; indicators 
cover the top three feet, and switches occupy the 
1% to 2% feet below—the bottom portion is unoc- 
cupied. The operator continually monitors the panel 
to detect changes in load and trouble within the 
station, and he must act accordingly. In addition, he 
records the readings of most of the indicators hour- 
ly for record keeping; his hourly reading must also 
include totalizing watt-, volt-, and ammeters on the 
rear of the panel. 

In one particular station so designed, the operator 
cannot detect changes on the dials on the distant 
ends of the panel. Consequently, if he is conscien- 
tious, he walks back and forth in front of the panel. 
(A designer should know that a marking that sub- 
tends an angle of less than two minutes is not visi- 
ble to the human eye.) Curving the ends of the 
panel toward the operator could have avoided the 
problem and would make it possible for the opera- 
tor to monitor his panel without moving from his 
desk in order to read the dials. 

In his hourly rounds, the operator must walk 
around to the rear of the panel to read the totaliz- 
ing meters, which, incidentally, are only 15-30 
inches off the floor. The total time required to walk 
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around, stoop down, make and record the readings, 
and return to the front of the panel is of the order 
of 45 seconds to a minute and a half. Thus every 
hour, the panel is entirely untended for roughly a 
minute. A large portion of the preventable outages 
due to storm, load fluctuation, or any other cause 
develop in far less time. 

The control room is usually sound-proofed. Yet 
old time operators will tell you that a trained ear 
can detect trouble from the sound of the generators 
—and laboratory experiments show that this is 
true, that with training, a human can detect very 
minute changes in the frequency of a tone. 

The usual control panel (whether it is in a power 
plant or in a chemical plant) is polka-dotted with 
dials. And in most situations, these dials operate at 
the same position for hours on end. The operator 
scans a panel where pointers are directed every 
conceivable way. Yet laboratory experiments have 
shown that this is the most inefficient design. A 
study done in one laboratory showed much more 
rapid and much more accurate scanning when the 
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A MARKING THAT SUBTENDS LESS THAN 2 MIN. (EXAGGERATED IN ILLUSTRATION) CANNOT BE SEEN BY THE HUMAN EYE. 
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dials were arranged so that in the normal operating 
position all pointers are in the nine o’clock position. 

The problem of how much a man can do is often 
a vexing one. We often overestimate, as the design- 
ers of the ultra modern power plant did. The most 
complex jobs can be made to look simple if the con- 
trols and indicators are made to look pretty. Buy- 
ers and designers of complex equipment are often 
fooled by stainless steel, blue and red lights, and 
light green paneling. But unfortunately, most of 
these designs do not take into account such things 
as: number of dials that can be read in a given time, 
perceptible deviation of a pointer, choice of dial, 
counter, or moving scale. These and a whole realm 
of questions pertaining to controls perplex those 
concerned. Usually all the answers are not avail- 
able from experimental laboratory studies. Then, 
the human engineer must use different techniques. 


Scale Models 


One such problem was the arrangement of 15 
consoles and control panels in a small control cen- 
ter to be operated by four men. It was not possible 
to determine which four men in the vast organiza- 
tion would be assigned to the particular plant. In 
addition, every single piece of equipment to go in- 
to the room was either new or radically redesigned; 
thus none of the potential operators was familiar 
with all of the equipment. The solution was the use 
of scale models. First, the designers assembled a list 
of standard operations and another of emergency 
ones. Then the equipment was carefully explained 
and the models were shown to a large sample of the 
potential operators who were asked: 

“If you were stationed at panel No. 1, where 
would you like each of the remaining panels to be 
located for each of the following standard and 
emergency operations?” 

The list of operations followed. The question was 
repeated for each possible panel assignment. Each 
operator was asked to substantiate his choice with 
reason or, preferably, from his own experience. The 
number of choices of each position for each panel 
was counted, and an overwhelming amount of evi- 
dence indicated a pattern very different from that 
suggested by the equipment designers. An _inci- 
dental yet important result of the reasoning given 
was the assignment of an additional operator to the 
room without whom, experience now shows, emer- 
gency operations would be virtually impossible. 


Get Help Early 


Usually the human engineer likes to be called in 
before the layout problem. In fact, he prefers to 
be called in while the equipment is still a series of 
pencil lines on tracing paper. Here he can make 
his largest contribution to the economics of design 
— if he is called upon for criticism after production 
is begun, his recommendations become costly. In 
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one instance, the human engineer was called upon 
to aid a buyer in selecting a rather simple electrical 
distribution panel. The buyer demanded it be very 
simple to operate and very easily learned because 
his operators had many other duties. Incorrect op- 
eration might incapacitate a piece of capital equip- 
ment worth several millions. The buyer favored one 
panel and the manufacturers favored another. The 
latter design featured transilluminated strips con- 
necting the meters, lights, switches, and controls 
for each generator. The buyer’s design merely 
placed these units in the same portion of the panel. 
Both the buyer and the manufacturers agreed that 
the normal operation was simple in both designs, 
but each contended that in trouble shooting his de- 
sign excelled. The buyer was sufficiently wise to ap- 
preciate the vast experience of the manufacturer, 
but nevertheless, he had his doubts. The human 
engineer was asked to come up with sound scien- 
tific evidence for a recommendation based on speed 
and accuracy of locating the source of difficulty. He 
set up a series of experiments designed to simulate 
actual incidents. The panels were mocked up with 
photostats of drawings of each indicator and control 
mounted on bits of pasteboard. Faults were then 
simulated with the mock up and presented to a 
group of operators, individually. Half the problems 
used the manufacturer’s design and half the buyer’s 
design. Time to locate the fault and take action was 
measured. Analysis of these times indicated no real 
differences in operation of either panel. Conse- 
quently, the buyer was advised to purchase the 
least expensive of the panels. 


The Job to be Done 


When operators stand on their toes to read a dial, 
squint to read a scale or hesitate before reaching 
for the right control, the symptoms of neglect of the 
human function are beginning to assert themselves. 
Human engineering endeavors to integrate the ma- 
chine to the man. It concerns itself with the design 
of such minute details as the ratio of stroke width 
to the height of lettering on a dial and with large 
scale problem of equipment layout. Human eng! 
neers, experts in the capabilities of man, working 
with design engineers, experts in the requirements 
of machines, can produce integrated, more effi- 
cient man-machine systems for modern industry. 

There is still much to be learned in this field of 
human engineering. A great deal of work has been 
done in the past few years in making use of human 
engineering in designing aircraft instrument p: iels. 
The experienced gained is being carried over ini the 
industrial field, and engineers who want to g¢ the 
most from men as well as machines must appl, the 


findings of this relatively new branch of engine« ing. 
The result will be better panel design so that oera- 
tors can do better jobs with less strain. It is a 
worth the consultant’s study. 


field 
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EXPLODED VIEWS ARE EFFECTIVE WHEN EXPLAINING MECHANICAL ASSEMBLIES TO NONTECHNICAL MEN. 


Illustrating Engineering Reports 


HARRY E. KRAUSS, JR., Vice President 
Foster-Vrooman-Krauss Company 


IF ENGINEERS had to deal only with other engi- 

neers, illustrating the technical report would 
be a fairly simple matter. Conventional mechanical 
drawings or even simplified drafting methods would 
suffice. But the engineering report is most often 
written to explain a technical matter to non-techni- 
cal minds. To be effective the illustrations, as well 
as the language and the vocabulary, should be readi- 
ly understood by the layman. 

One of the most effective devices for clearly illus- 
trating the construction of a mechanical device is 
the exploded drawing. The use of this technique be- 
came widespread during the war to explain assem- 
bly problems to non-technical or semi-technical 
Persorinel on the assembly line or in the battlefield. 
Exploded drawings can be helpful in engineering 
Teports, but their usefulness is largely limited to 
explaining mechanical assembly or, more rarely, 
building construction or plant layout. 

There are many other techniques for illustrating 
Which should be used more frequently in the engi- 
heering report. It cannot be denied that the use of 
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perspective clears up mpany pictures for the non- 
technical eye. Beyond this are the purely emotional 
questions of sales appeal. Few reports are written 
that do not have the sale of some idea as one of the 
foremost reasons for their existence. Even a prog- 
ress report is an attempt to sell the reader on the 
idea that the job is being properly handled. Certain- 
ly, the more attractive the report’s illustrations, the 
more likely that it will accomplish its purpose. 
The limits of elaborateness for illustrations are 
the cost of reproduction, and the confines of good 
taste and good sense. Few engineers would feel the 


-need for using report illustrations lithographed in 


nine colors with ornate gold leaf framing, even if 
the cost of reproduction were within reason. 

The work of a technical illustrator—as opposed 
to that of a draftsman—can be advantageous, and 
authors of engineering reports would do well to 
follow the example of the architect and make more 
use of renderings and less use of straight engineer- 
ing drawings. 

The accompanying drawings show two ex- 
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EFFECTIVENESS OF THE SCHEMATIC DRAWING, ABOVE, 
IS INCREASED BY ADDING THIRD DIMENSION AS 
SHOWN AT RIGHT. THE AIR BRUSH TECHNIQUE AND 
COLOR, SHOWN AT LOWER RIGHT, ADDS SALES APPEAL. 


amples of illustrations from engineering reports, 
and three styles of drawings for each illustration. 
In each series, the first example is simple engineer- 
ing drafting, relatively inexpensive and certainly 
satisfactory for intra-engineering work. The second 
example shows a perspective drawing which could be 
made by most good draftsmen and certainly could be 
made by any commercial artist capable of reading 
the original blueprint. The third, and most elabo- 
rate example, is more than most draftsmen could 
handle. It makes use of an airbrush as the medium, 
and it involves the use of an overlay of color which 
would require a color separation, either by the 
artist or the engraver, if the report is to be printed. 

No one can deny the added sales appeal of the 
third example with its use of art work and color. 
On the other hand, its cost may be more than the 
company is willing to pay for the reproduction of 
relatively simple illustrations. The additional cost 
lies not so much in that a technical illustrator costs 
more than a draftsman—he doesn’t—but that the 
job has to be done twice, once by the draftsman and 
then by the illustrator using the drafting work as 
a guide. Also, if the report is to be printed, it costs 
just about twice as much to print with just one ex- 
tra color as it does to print in black and white. For 
every additional color, the paper must go through 
the press again, at additional cost even if the added 
color is simply a rule or a spot. 

By understanding the facts of printing, the 
author can make the very best use of the money 
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available for preparing and printing his report and 
the smart layout man can produce a much better 
looking report and still have money left from his 
appropriation to pay for better art work and attrac- 
tive, functional color which will impress his client 
and sell the job. os 
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The Engineer 
As An Expert 


Witness 


ANY ENGINEER may find it necessary, at one 

time or another, to appear as a technical or 
expert witness in litigation. This may come about 
in the normal process of his consulting services— 
where he may voluntarily accept a contract with 
a lawyer who is seeking his specialized technical 
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qualifications. More than likely, it will come as an 
outgrowth of an investigation of failure or of defec- 
tive parts in structures or machinery that have 
caused loss of life, personal injuries, extensive 
property damage. 

The first step is to gather all the relevant facts 
and data pertaining to the case. Direct evidence 
may come from personal observations, from con- 
versations with those most familiar with certain 
aspects of the case, eye-witness reports, and even 
from local gossip. These findings can often be fur- 
ther developed through engineering studies. 

However, in many types of failures, such as ex- 
plosions, major short circuits of electrical euip- 
ment, or extensive fires, the parts near the origin of 
the fault are frequently destroyed or badly muti- 
lated. If they are not available for examination the 
engineer must base much of his effective and con- 
structive reasoning on circumstantial evidence. 

Circumstantial evidence can be invaluable and 
the success in developing it depends essentially 0 
specialized qualifications and an intimate kr owl- 
edge of the salient parts, the construction, and the 
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properties of the materials involved in the failure. 
A comprehensive report will present an orderly 
teview of the factual evidence, data obtained by en- 
gineering and scientific processes, and explanations 
of whatever interrelationships of the evidence are 
necessary to arrive at the theory for the causation 
of failure. The use of photographs, line-drawing 
sketches, tabular data, or graphical curves are help- 
ful and, depending on the nature of the study, per- 
haps even essential to a complete presentation. 


Clear and Understandable Report 


In the final analysis, a report that is to be of value 
'o such non-technical people as attorneys, claim 
adjusters, or officers of a company, must be charac- 
terized by a clear and understandable treatment of 
ven very difficult and highly technical subjects— 
and placed well within the intellectual grasp of the 
court and jury. 

. Often, a comprehensive report can prove helpful 
in bringing together the opposing factions, and a 
fair and equitable settlement may result. When a 
settlement cannot be effected, litigation becomes 
the alternative. At this stage of the proceedings, 
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the plaintiff may be barred from gathering ad- 
ditional information at the defendant’s property, 
except through recourse to court order for exam- 
inations before trial and other special allowances 
provided by law or granted by the courts. 


Commencement of Litigation 


Unfortunately, and all too often, it is only after a 
court summons has been served that technical wit- 
nesses are called into the case. Obviously, the ex- 
pert witness is seriously handicapped by this de- 
lay—lack of adequate, authentic, and firsthand in- 
formation and also an irretrievable loss in not be- 
ing able to obtain (at that late date) much of the 
valuable evidence. Under these conditions, the ex- 
pert witness is placed in a difficult and embarrassing 
position. At best, after he has become oriented so 
that he can obtain all available facts, he can only 
sketchily piece these together into what he believes 
is a credible theory. 

On the other hand, if the expert witness has en- 
joyed the privilege of participating in the develop- 
ment of the case from the day of the occurrence, he 
feels secure in his preparations—knowing firsthand 
the essential facts, findings, and theory basic to the 
case. If the case has been carefully prepared, he has 
sat at the counsel table with his colleague experts, 
conferred with them, contributed to discussion and 
argument, advanced ideas of his own, arrived at 
final agreements, and shared in tutoring the coun- 
sellors in the pertinent engineering terminology. 


Preparing the Witness for Examination 


Shortly before the trial reaches court—following 
preparation of a final report covering the sifting 
of all evidence, the formulation of a complete 
theory, and with accepted conclusions available— 
the expert witness, with the assistance of the 
lawyers, should undergo instruction regarding the 
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Consulting Engineer 





Robin Beach organized his con- 
sulting firm in 1944 specializing 
in industrial electrostatics. His 
investigations of costly fire and explosion losses frequently 
call him to court as an expert witness. Dr. Beach started 
his career teaching electrical engineering. Since that time, 
his numerous activities range from writing textbooks to 
serving on both President Truman's and President Eisen- 
hower's Conference on Occupational Safety. 
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A SHIP’S RADIO OPERATOR WAS KILLED WHILE TRYING TO LOCATE A GROUND AT THE MAIN 110-VOLT SWITCH- 
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BOARD. THESE DIAGRAMS HELPED PROVE THAT HE COULD NOT HAVE BEEN KILLED BY CURRENT FROM THE PARTIAL 


best methods of preparing and presenting his testi- 
mony to the court and jury. 

The judge and the members of the jury must be 
considered laymen always with regard to technical 
phases of the case; hence, the presentation of the 
technical testimony must be stated in language 
which can be readily understood. In many in- 
stances, simple illustrations serve as invaluable aids 
in driving home basic concepts. Enlarged photo- 
graphs, maps, models, and other visual aids, are all 
helpful in presenting engineering principles, prac- 
tices, construction and operational details. 


Diagrams Help 


Well developed crayon diagrams on large sheets 
of paper mounted on wall-board backing provide 
the equivalent of blackboard work. The important 
elements of a drawing may be gradually revealed 
as the case progresses. While being drawn, the 
parts may be appropriately labelled and necessary 
explanations given as the illustration is completed. 
A drawing of this type may be used as an important 
reference throughout the entire case. Such draw- 
ings have the advantage of being readily conven- 
ient for marking, submitting, and filing as perma- 
nent court evidence. The work should be executed 
in as faultless a manner as possible and labelled in 
sufficient detail to be self-explanatory at com- 
pletion of the presentation. 

An expert witness should at all times remember 
that his function before the judge and jury is that 
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FAULT (1.27 MILLIAMPS) BUT DIED WHEN HIS HANDS ACCIDENTALLY CONTACTED THE 110-VOLT SWITCHBLADES. 


of interpreter of scientific and engineering factual 
information. His testimony can only be helpful in 
court when his answers to questions are made as 
clear and as brief as possible. The expert witness 
will also add materially to a clear direct explanation 
by so describing parts and operations of equipment 
and structures that, in reading back the testimony 
from the notes of the court stenographer, the tran- 
script will convey, with the aid of illustrations if 
given, the make-up of the equipment and _ struc- 
tures, the characteristic operation, and the manner 
in which failures or defective parts occurred. 
Generally, ordinary witnesses, that is non-expert 
witnesses, must testify only to facts and not to their 
opinions and conclusions drawn from facts. The 
administration of justice, however, requires that a 
jury should receive the assistance of those espe- 
cially qualified by experience and study to express 
an opinion on questions of fact relating to science. 


Types of Evidence 


Types of evidence and their values to a court case 
should be understood and their usage appreciated 
by the expert witnesses. For example, direct evi- 
dence is that which tends to show a fact or matter 
in issue without the intervention of proof of any 
other fact. But, as frequently happens, no person 
has been present at the time of the occurrence. Con- 
sequently, no one can be called to testify regarding 
it. It is, therefore, necessary to use other modes of 
evidence, provided such proofs can be relied on in 
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leading to safe and satisfactory conclusions. 

In such instances, circumstantial evidence may 
be offered as proof. This simply means that, under 
certain conditions, from the proof of one fact or set 
of circumstances, certain other facts may reason- 
ably be inferred or presumed. 


Drawing Conclusions 


Conclusions to be drawn from the facts as well as 
the knowledge of the facts themselves depend on 
professional or scientific understanding not within 
the range of ordinary training. The expert witness, 
therefore, may testify not only to the facts, but also 
the conclusions to which they lead. Furthermore, 
such testimony need not be confined to facts within 
his personal knowledge, but may be extended to his 
opinion based on an assumed statement of facts. 
This is done by way of a hypothetical question. The 
assumed facts must be stated hypothetically, and he 
must express his opinion based on the assumption 
of the facts so stated. 


Effective Presentation 


When the expert witnesses have their meetings 
with the lawyers to determine the most effective 
methods of presentation, each of the several expert 
witnesses should be given the opportunity to present 
that part of the testimony which he will be called 
upon to do in court. Also in these meetings, he 
should aid counsel in framing and answering the 
hypothetical question. The witness should be en- 
couraged to go through all the steps of development 
for which he is responsible, as later will be ex- 
pected of him in court. These practice sessions are 
important to a successful presentation of the case. 

If the expert witness can do this with complete 
satisfaction before his associate expert witnesses 





DEFENDANT CLAIMED THAT THE PAINTER, SITTING 
ON THE CROSSARM, COULD NOT CONTACT OVERHEAD 
WIRE. MODEL PROVED HIS HEAD DID TOUCH LINE. 
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A GAS LEAK, DUE TO RAPID ELECTROLYTIC CORRO- 
SION BY GROUND CURRENT RETURNING VIA BURIED 
PIPES, IGNITED AND BLEW UP THE SUBSTATION. 


and the lawyers, he should be able to do as well in 
court and answer whatever questions are pro- 
pounded to him on direct examination by the law- 
yer for his side of the case. Preparation of this char- 
acter is aimed not only to give assurance of clear 
and complete testimony but also to give him confi- 
dence so that he will not appear nervous on the 
stand. The judge and jury will watch every move, 
demeanor, and expression and will be impressed 
favorably or othrewise by the witness. Sometimes 
the jury may be even more impressed by a wise ap- 
pearance than by wisdom itself. 


Speaking Volume 


In giving evidence within a courtroom, expert 
witnesses are almost unanimously criticized by the 
lawyers and the judge for lack of sufficient speaking 
volume to be heard comfortably and without effort 
by the court and jury and even by the court stenog- 
rapher. Courtrooms are usually large in volume, 
and the normal speaking voice does not carry far. 
For this reason, expert witnesses should practice 
and remember to speak at an energy level well 
above their normal conversation, enunciate clearly, 
and watch the audience (especially the jury) to 
note whether he is being heard and understood. 


Warning Note 


A word of warning should be given to the neo- 
phyte expert witness never to discuss any phase of 
the court case with anyone, including friends and 
strangers, outside of his circle of associates on the 
case. In fact, he should not even admit to a friend 
or stranger that he is concerned in or employed 
as a technical witness on a court case. An inad- 
vertent comment from a technical witness relating 
to any phase of the dispute may find its way back, 
as has so often occurred, to those on the other side 
and sometimes to the serious detriment of his asso- 

—Continued on page 90 
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A major problem facing the engineering firm 
today is the “turn-key” project and all it involves. 
Can one firm do a good job of both engineering and 
construction? Honest men are on each side of the 
argument. CONSULTING ENGINEER has carried articles 
showing the advantages of “turn-key” projects. Here 
is another opinion —a voice raised in opposition. 


WRITINGS HAVE APPEARED in American tech- 

nical literature urging the use of “Turn-Key” 
contract for development work. By this term is meant 
the awarding of a contract for any development proj- 
ect to one company or syndicate which assumes full 
responsibility for engineering investigation, design, 
and construction of the project; and finally the hand- 
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Why We Oppose Turn-Key Projects 


RICHARD D. HARZA, Vice-President 


Harza Engineering Co. 
Consulting Engineers 


Richard D. Harza is successfully 
following his father's footsteps. Af- 
ter earning his B.S. in M.E. and 
M.S. in C. E. at Northwestern, he 
helped design and engineer a 
number of large hydro plants. 
While many of the ideas here 
expressed originated with the elder 
Harza (CE Dec. 1953), his son is 
affirming these convictions. 


ing over of the key to the finished project to 
owner (hence the term “turn-key” project). In 0’ 
words, the owner has nothing to do from the 
of affixing his signature to the original contract 
til he accepts the key to the works, unless it be p" 
ress payments in the meantime. A better and rn 
descriptive term is “one-package” project. 
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This is an alluring way to award development 
work: 

a. By inexperienced government officials in small 
countries where governments may change fre- 
quently and where no continuity exists through 
employed experienced engineering advisers at 
the call of such officials. 

b. By government or private agencies in times of 
emergency—as in war time—when action is im- 
perative and when equipment must be pur- 
chased quickly, wherever and from whomever 
it can be had, regardless of whether it is best 
adapted to the purpose. 

c. By the uninformed executives. 

d. By the lazy executive. 

e. By the executive naive enough to believe that 
by hiding the engineering cost in the syndicate 
figures, he escapes paying them. 

But there are several reasons why it is quite im- 
possible to reach the maximum degree of economy 
or to realize the benefits of the highest quality of en- 
gineering service under this form of contract. Any 
completed engineering work is, or should be, the 
realization in concrete form of the unrestricted, un- 
biased, and uninfluenced engineering thought and 
study devoted to it; not primarily for profit, but for 
pride in reaching as nearly as possible the perfection 
of accomplishment, technically and economically. 


A Typical Example 


Using a hydroelectric project as an example, the 
type of project with which our firm is most familiar, 
let us follow through such a package project. 

We will assume that a preliminary study has been 
made of the project by an engineer of local com- 
petency and that a general scheme has been evolved 
for the project. After this stage is reached, proposals 
are requested for the complete engineering, pur- 
chasing, expediting, and construction of the project, 
in a “one-package” or “turn-key” project. 

The people who propose on such work most likely 
will be syndicates formed for the purpose, each con- 
sisting of a construction contractor, an engineering 
frm, a hydraulic turbine manufacturer, manufac- 
turers of generators and switchgear, and structural 
steel—or firms combining some of these fields of 
Operation. 

What kind of a proposal is possible under these 
circumstances of preliminary design, very approxi- 
mate quantities, and machinery companies proposing 
on selection of their own equipment? 

Obviously, the many modifications and improve- 
ments which arise as the result of the mature 
thought and intensive study which a project receives 
under detail design cannot be evaluated at that time; 
the many contingencies that arise during construc- 
tion are unforeseen and unforeseeable, or they 
would not be contingencies. Therefore, proposals 
must be on a cost-plus-fee or similar basis, or they 
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must carry a very large contingency burden, suf- 
ficient to allow for any and every eventuality. 

It is axiomatic that the more completely a proj- 
ect has been studied, the more complete and detail- 
ed the design and specifications, the more definite 
the field information, the closer the project can be 
estimated. If the project is only broadly determined, 
the prices can only be broadly quoted. 


Owner's Prerogatives 


From the owner’s standpoint, he sacrifices his 
prerogative to select the engineers, constructors, 
and the machinery for the plants, for he must ac- 
cept the personnel and equipment of the members 
of the syndicate he selects. He may not have equal 
confidence in all of the construction contractors; in 
all of the engineers; in the different machinery 
offered; but he must accept the whole syndicate, 
or some other one. He may regret some of the ma- 
chinery that he must swallow in order to get the 
general construction contractor or engineer of his 
preference, or vice versa. 


Minority Interests 


The engineering firm, the turbine builders, the 
steel firm, and other individual suppliers in the 
syndicate are minority interests. Their hopes of 
getting in on the job are dependent not on the 
merits of their own individual abilities or equip- 
ment, but upon the chance association with a group 
which proves to be successful bidder in the aggre- 
gate proposal. 

Any finished project is just as good as the engi- 
neering. But the engineer in a syndicate represents 
only about 6 to 8 percent of the syndicate; it is hope- 
less to think that the tail can wag the dog. As a 
minority interest, he is sure to be dictated to and 
overruled by majority interests. In fact, to our cer- 
tain knowledge of the inside affairs of one widely 
operating contractor-engineer combination, the en- 
gineers feel very unhappy that their thinking always 
must be secondary to the construction expediency. 


Equipment Suppliers 


It is quite absurd and an evidence of engineering 
naiveté to believe that even the biggest and best 
equipment builder will supply the equipment in all 
respects best adapted to the project. He will fur- 
nish his own, and no one manufacturer builds all 
of the. best equipment at any one time. 

For some years after its development, only one 
firm was equipped to build the so-called Kaplan or 
adjustable blade turbine. Later it was licensed to 
nearly all manufacturers. A certain electrical com- 
pany once developed a very superior thrust bearing 
for vertical units long before an equally good bear- 
ing was developed by anyone else. Every manu- 
facturer is engaged in the most intensive struggle 
to keep ahead of his competitors in desirable im- 
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provements, efficiencies, reliability, cost. 

When one accepts one manufacturer as a member 
of a syndicate to supply a certain portion of the 
equipment, such as the hydraulic or electrical 
equipment, he accepts his equipment for better or 
for worse; better in some respects, no doubt, worse 
in other features. In any event, the purchaser has 
waived his right of choice. 

High class purchasing can only be achieved by 
considering each line or item of equipment on its 
own merits—in view of the then existing state of 
development by different manufacturers—without 
lumping it with other unrelated items. 

In a foreign country, we were once asked by an 
American turbine manufacturer to use our in- 
fluence against turn-key award of a certain project. 
The manufacturer pointed out that, to be considered 
at all, he must find a construction contractor and an 
electrical contractor with whom to combine and 
take his chance on the ability and willingness of 
both to make a proposal which might prove suc- 
cessful. The sale of his equipment thus had no re- 
lation to its merits, but was dependent upon others 
of majority interest over whom he exercised no 
control. He wanted to sell his equipment on its 
own merits. Could one blame him? Or could one 
justify any other basis? 


Independent Engineering 


Quality engineering can be achieved only by 
selecting an engineering firm independently of con- 
tractor and equipment suppliers and on the basis 
of the firm’s experience and success in engineering 
projects of like nature; a firm made up of men who 
have spent their lives as specialists in the field for 
which their services are now required, who keep 
abreast of all developments and improvements in 
that field, and who can render independent and 
disinterested judgment — not judgment influenced 
by the financial interests of a syndicate of which 
they are a small minority stockholder. 

To buy a one-package project is doubtless a big 
temptation to an owner who hopes thus to dump his 
responsibility into another’s lap. He could accom- 
plish this as successfully, and with much better re- 
sults in the final product, by employing a disin- 
terested engineering firm of broad experience and 
ability, specializing in his type of project. The en- 
gineer is properly the owner’s adviser and repre- 
sentative, his agent to any degree that he cares to 
delegate his powers, and the party to whom he can 
look for advice. 

But the package project promoter, advocating a 
turn-key job, replies: “We will do your engineer- 
ing for nothing. It is all included in the package 
which we sell you at no extra cost.” This is a doubt- 
ful statement, to say the least. If the project is to 
be built, engineering studies and investigations, 
drawings, surveys, and layout work must all be 
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made. And these must be paid for, whether direcily 
by the owner or through the syndicate. In the lat. 
ter case, the cost is merely buried. If paid direcily 
by the owner, the engineers become responsible to 
him, his advisers. If engineering costs are paid in- 
directly, by being buried in the syndicate costs, 
they are still paid by the owner, but the owner 
loses the direct service and advice of his engineers, 
They are now advisers to the syndicate, not to him, 
They cannot advise the owner directly in his own 
interest, but only through the syndicate in the man- 
ner that best suits the interest of the syndicate 
majority. 


Syndicate Interests 


Moreover, if an engineer once joins such a syndi- 
cate, he is, for the duration, committed to the in- 
terests of the other members of the syndicate; to 
the hydraulic equipment builder, the electrical 
company, the construction contractor. He thereby 
loses his status as an independent, disinterested 
technical adviser and becomes known as prejudiced 
in favor of these associates. It is idle to suppose that 
he can afterward recover and re-establish himself 
as an independent thinker and adviser. 

Professional engineering must be independent 
engineering. A professional engineer must have 
something of the spirit of the scientist to whom the 
success of his work is paramount and profit second- 
ary in importance. In fact, if an engineer is paid 
on a percentage basis, his most diligent efforts to 
serve his client best, by economical designs and 
cost savings, wherever possible, are contrary to his 
own best financial interest. In this respect, he is 
penalized for his efforts; the more he saves for the 
owner by good engineering, the lower his fee. 


Professional Motivation 


This is unfortunate, but difficult—if not impos- 
sible—to remedy. If the lawyer wins a suit for a mil- 
lion, he has a direct measure of the value of his 
services and can take a proportion of the winnings 
as his fee. If an engineer, by exhaustive study of a 
problem, finds an ingenious design which reduces 
the cost of a project by one million, the owner prob- 
ably never knows it or believes it. There is no basis 
for comparison. The engineer is supposed to design 
as economically as possible. If he works on a per- 
centage basis, his fee is less and his cost more; if 
on a lump sum basis, his cost is more and the resid- 
ual profit less. But the engineer must be willing to 
accept his lot. It is this devotion to the interest of 
the project, regardless of profit, that makes en- 
gineering a profession. 

The engineer, built into a syndicate for a package 
project, might be in a like professional relationship 
with the syndicate, but he must be classed as 4 
commercial engineer to the owner. He could not 
serve the owner’s best interests in that capacity. 
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Thread Inserts 
Solve Many 
Design Problems 


EDUARD BARUCH 
Vice-President 
Heli-Coil Corporation 


BECAUSE they reduce the cost and weight of orig- 

inal equipment, improve design, and decrease 
the cost and time required on maintenance and re- 
pair, design engineers are using increasingly great- 
er numbers of wire thread inserts. These simple but 
effective devices can be used with any material in 
which a thread can be tapped. 

Wire thread inserts are precision-formed coils 
of AMS 7245-B stainless steel wire (or AMS 7247- 
B phosphor bronze for special applications), with 
a diamond shaped cross-section which accommo- 
dates internal and external threads simultaneously. 
Because of the work hardening produced during 
manufacture, stainless steel inserts are tougher 
than standard capscrew and stud materials. 

When assembled in a specially tapped hole, the 
insert presents a permanent internal thread that 
conforms to the National Bureau of Standards 
Handbook No. H28, “Screw Thread Standards for 
Federal Services,” published in 1944, and its 1950 
supplement. 


Higher Loading Strengths 


Their flexibility causes the inserts to automati- 
cally adapt themselves to the female receiving 
threads of the part and the male threads of the 
fastener, and also to compensate for angle and lead 
error between mating threads, thus distributing the 
load equally over all of the threads. Wire thread 
inserts give a minimum of 25 percent greater load- 
ing strengths than unprotected tapped threads in 
the same material. 

Recent tests conducted on 24ST4 aluminum re- 
sulted in bolt breakage at 275 in-Ib in the insert- 
Protected hole, while a bolt inserted in an unpro- 
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STAINLESS STEEL INSERTS, USED ON INDUCTION FUR- 
NACES, PREVENT BOLT SEIZURE CAUSED BY HEAT. 


tected hole in the same material broke at only 175 
in-lb after the tapped threads had begun to strip. 


Space and Weight Reduction 


Important weight reductions can be achieved by 
using inserts. Since they are formed of wire, they 
are considerably lighter in weight than a solid 
bushing for the same thread. They also require less 
space than solid bushings or bolt and nut assem- 
blies, and bosses need not be any larger in diameter 
than that required for standard thread assemblies. 

Inserts also permit the use of lighter materials 
which previously could not be considered because 
of their low tapped-thread strength values. By us- 
ing inserts, designers have been able to change 
from iron to aluminum, from steel to plastics, and 
even from aluminum to magnesium to save weight. 

In converting the side covers of their calculating 
machine from aluminum to magnesium castings, 
engineers of a west coast manufacturer improved 
the thread characteristics of the tapped holes by 
installing three inserts in the cast side covers. 
These inserts serve three purposes. First, they pro- 
vide internal threads having a tensile strength up 
to 50 percent greater than is possible in the magne- 
sium alone. Second, the tight fitting and specially 
treated stainless steel inserts prevent electrolytic 
action which would occur if standard steel threaded 
fasteners came in direct contact with magnesium. 
Third, the inserts eliminate thread damage and 
wear which would otherwise occur when the side 
plates are removed for cleaning or servicing. 

In another example, wire inserts reduced the 
weight of a fire pump from 600 to 350 pounds sim- 
ply by enabling the designers to specify aluminum 
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to replace the cast iron formerly used for the cas- 
ing. Until inserts were used, this change was not 
possible because of the relatively low thread 
strength inherent in aluminum. An experimental 
aluminum pump body with standard tapped holes 
had previously proved unsuccessful. When the 70 
tapped holes in the casing were reinforced with 
inserts, however, the assembled housing safely 
withstood the required 800 psi hydrostatic test. 

By installing wire screw thread inserts as origi- 
nal components in its Rawin Meteorological Scan- 
ner, the Allen D. Cardwell Co. has been able to 
achieve significant weight reductions and has 
eliminated excessive labor and material costs for- 
merly required to repair damaged threads. The 
Rawin unit is a portable, radio direction finder de- 
signed to automatically track a balloon-borne radio- 
sonde transmitter. 

Since weight must be kept at a minimum to facil- 
itate moving the unit from place to place, aluminum 
castings are used throughout the unit. Before the 
inserts were used, it was necessary to allow for 
possible future thread repairs by designing exces- 
sively large boss thicknesses. 

Inspection, adjustment, and maintenance on this 
piece of equipment necessitates periodic removal of 
parts. Pedestals and hand knobs must be adjusted 
daily, and receiver and instrument housings must 
be inspected weekly, thus subjecting the threads 
to considerable wear. Extreme temperatures in arc- 
tic and sub-arctic climates and the sea air in coastal 
regions promote rapid deterioration of unprotected 
threaded holes, and one component, containing four 
5-11 inserts, must take a full torque of 30,000 in- 
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INSERTS, USED IN IMPACT TOOLS TO STOP THREAD WEAR CAUSED BY VIBRATION, ARE INSERTED BY POWER TOOL. 


oz. Installing inserts in these parts has eliminated 
stripped threads, and at the same time has solved 
the corrosion problem and provided the necessary 
loading strengths. 


Temperature Resistance 


Because of their inherent resistance to high tem- 
peratures, wire inserts can be used to provide pro- 
tection against carburization. Standard stainless 
steel inserts can withstand temperatures up to 800 
F, and higher temperatures can be met by using 
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Plywood Edge Brace 


INSERTS FORM STEEL THREADS IN PLYWOOD FOR 30LT- 
ING TOGETHER WALL PANELS OF ARMY ARCTIC HUTS. 
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THREAD WEAR IN ALUMINUM TIMING GEAR CASE 
OF A 160-HP ENGINE IS ELIMINATED BY INSERTS. 


special materials. In one example, standard inserts 
are designed into an induction furnace to eliminate 
seizing caused by exposure to heat. In earlier 
models, the screws were found to have seized in 
the threads because of the temperature encoun- 
tered. To avoid seizing, various classes of thread 
fit and even brass bolts were tried unsuccessfully. 


Vibration Resistance 


Some designers use inserts to prevent thread 
wear caused by equipment vibration. The inserts 
are automatically self-locking in the female receiv- 
ing threads because, in the free state, they are 
slightly larger than the hole and are, therefore, 
under compression after installation. Also, when in- 
serts are used, the stresses are more evenly dis- 
tributed, more threads are in engagement and more 
flank area is in contact —thus vibration between 
the components and the fasteners does not occur. 

One manufacturer uses inserts in the housing of 
an impact tool. In early models, it was found that 
steel bolts used to join aluminum housing sections 
would often cause wear to the tapped aluminum 
threads because of vibration. In the present design, 
three sizes of thread inserts are used with lengths 
one and a half times the bolt diameter to give the 
desired holding strength without wear. They are 
installed with a power tool. 


Special Applications 


Industry has found many ingenious uses for wire 
thread inserts, usually taking advantage of one or 
more of the standard attributes plus others of a 
more special nature. 

They are used in an aluminum aircraft lubricating 
Pump to avoid the possibility of metallic chips en- 
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BY PERMITTING SMALLER BOSS SIZES, INSERTS CUT 
WEIGHT OF THE RAWIN METEOROLOGICAL SCANNER. 


tering the lubricating system when inlet and outlet 
fittings are screwed into the pipe thread openings. 
It was found that metal-to-metal contact between 
soft threads in the housing and the hard steel 
threads of the pipe fittings could result in minute 
chips breaking off the tapped aluminum threads. 
If carried through the system by the lubricating 
oil, these chips could lodge under the by-pass mech- 
anism and upset the pressure regulator, causing 
lubricating pressure to fall below the recommended 
value. Surfaces of the inserts, on the other hand, 
will not chip. In addition, the aluminum threads 
are protected and greater thread strength permits 
a more secure connection. 


Plywood 


U. S. Plywood Corporation uses inserts in its in- 
sulated sandwich panels to provide steel threads in 
plywood. These panels—used as wall members for 
army arctic huts—are made of honeycombed paper, 
laminated plywood, and sheet aluminum. Corru- 
gated paper, the internal insulating element, is 
strengthened by laminated plywood edge stiffeners. 
The entire insulating element is sandwiched be- 
tween two 1/32-in. aluminum sheets. Assembly of 
the huts is facilitated by helical-wire thread inserts 
used as hidden nuts in the ends of each panel. 

Inserts are positioned in the plywood edges so 
that their axes are parallel to the length of the 
panel. Adjacent panels, assembled at right angles 
to each other, are fastened together with standard 
bolts through clearance holes in their 2-in. widths. 
Inserts also are used to fasten support brackets 
and equipment to the faces of these panels. When 
near an edge, the insert is assembled into the ply- 

—Continued on page 94 
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WILBUR G. HUDSON 
Consulting Engineer 





W. G. Hudson, a Cornell alumnus, began his engineering 
career with Link-Belt Co., advancing to superintendent of 
construction before World War | intervened. In 1917, 
he became engaged in shipyard and ship construction as 
supervisor of the North Atlantic District of the Emergency 
Fleet Corp. After the war, he served a number of years as 
chief engineer and assistant to the president of Curtiss 
Wright Airports Corporation, and later rejoined Link-Belt 
as chief engineer of the company's Chicago plant. 
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CONVEYOR, RECENTLY INSTALLED AT B&O ORE DOCKS, CURTIS BAY, MD., HAULS 2000 TONS OF ORE PER HOUR. 


Continuous Belt Conveyors 
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Can They Be Extended Indefinitely? 


DEMANDS FOR high capacity materials handling 
equipment to convey bulk materials over in- 
creasingly greater distances have resulted in strik- 
ing developments in belt conveyor engineering. 
One example is the conveyor now being installed at 
the Canton Railroad’s ore unloading facilities in 
Baltimore, Md. Here, two 48-in. belt conveyors, 
totaling more than 1600 feet in length, will handle 
3000 tons of ore per hour. The main belt, running 
along the docks, is fed by three ship unloading 
cranes. From this belt, the ore is transferred to 
the second belt which carries it up a 16-degreé 
incline to a weigh station. The uphill belt op«rates 
at a speed of 615 fpm, as compared to 545 fpm for 
the longer unit. 
Another conveyor installation, at the Baltimore 
& Ohio ore docks in Curtis Bay, Md., is capable of 
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conveying 2000 tons of ore per hour. Twin traveling 
unlecders are used to deliver the ore to a 900-ft long, 
48-in. belt conveyor operating at 400 fpm. Other 
significant installations include the 5511-ft long, 48- 
in. belt conveyor at the new Morrisville, Pa. plant 
of U. S. Steel Corp., and the 444-mile beltroad in- 
stalled for The Ohio Power Company to feed coal 
from a strip mine to its new Muskingum River Plant. 
The Muskingum conveyor system, consisting of 14 
flights ranging in length from 500 to 2964 feet, twists 
over hills, spans county roads and a state highway, 
and bridges the 500-ft wide Muskingum River. The 
belts are 36 inches wide, travel at 600 fpm, and carry 
800 tons of coal per hour. 


Competition With Railroads 


Belt transportation of bulk materials has often 
been considered as an alternative to rail transporta- 
tion. An example is the proposed system of parallel, 
tandem conveyors extending between Lake Erie 
and the Ohio River at a location convenient to Pitts- 
burgh — a distance of 100 miles. Lake shipments of 
iron ore would be moved southward, and coal 
would be moved northward. There is no question 
about the savings in cost per ton mile, but right of 
way and legislation difficulties have at least tem- 
porarily stymied its construction. 

As the capacities and lengths of belt conveyors 





; U. S. Steel 
SINGLE SPAN CONVEYOR, AT U. S. STEEL’S NEW 


MORRISVILLE, PA. PLANT, IS 5511 FEET LONG. 
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Link-Belt 
BELT DRIVE AT NATIONAL MINES, SHOWING MOTOR, 


CLUTCH, DOUBLE-REDUCTION GEAR, AND POST BRAKE. 


increase, the advantages of longer single run con- 
veyors assume greater importance. Because of lim- 
itations in the standard cotton duck carcass, how- 
ever, longer flights require a radically different belt 
construction. 

Belts having a standard cotton duck carcass pro- 
vide a maximum tension of 60 lb per inch of width 
per ply, and the number of plies is restricted in or- 
der to permit troughing. The number of plies de- 
pends upon the width of the belt and the type of 
fabric used, and seldom exceeds twelve. Thus, the 
limit for tensile strength is 720 lb per inch of belt 
width. More important than strength is the amount 
of stretch encountered, usually figured at about 2 
percent of the center-to-center distance of the con- 
veyor. Although the percentage of belt stretch re- 
mains approximately the same irrespective of its 
length, the total amount of stretch on long center- 
to-center distances becomes excessive, thus creat- 
ing complicated mechanical problems. 


Wire-Reinforced Belts 


To make units of far greater length possible, 
wire-reinforced belts were developed. Multi-strand- 
ed, high-carbon steel wires embedded in the car- 
cass take the tension, and eliminate excessive 
stretching. The wires are brass-plated—then rub- 
ber-covered for maximum adhesion. Typical con- 
struction for a moderate size wire-reinforced belt 
would be 32-0z duck and two top plies with a 
breaker strip — then the usual top and bottom rub- 
ber covers. The cable sizes and spacings range from 
.0937 inches in diameter spaced 10 per inch to .1875- 
in. diameter spaced 5 per inch. The maximum ten- 
sion ranges from 600 to 3000 lb per inch of belt 
width — equivalent to about 50 plies of 42-0z duck. 

The opportunities made possible through the de- 
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Riverlake Belt Conveyor Lines 
PROPOSED BELT LINE FROM OHIO RIVER TO LAKE 
ERIE WOULD HAUL ORE SOUTHWARD, COAL NORTHWARD. 
















velopment of wire cable reinforced duck are well 
demonstrated by a single-flight belt conveyor at the 
National Mines Corporation in West Virginia. In 
this installation, the belt passes through an inter- 
vening mountain via a tunnel to a barge-loading 
station on the Monongahela River — a distance of 
two miles. A narrow track alongside the conveyor 
accommodates a powered service car, and the belt 
can be stopped by a pull-cord line attached to stop 
switches at 500-ft intervals. Telephones every 2000 
feet provide direct communication with the termi- 
nals. Since the belt, alone, costs about $300,000, such 
precautions against damage are important. 
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FIG. 1—POWER REQUIRED TO MOVE EMPTY BELT AND LOAD HORIZONTALLY, BASED ON CONVEYOR AT NATIONAL MINES. 





Installation of the belt was rather involved be. 
cause the maximum diameter of roll which could 
be shipped was 10 feet, which limited the length of 
belts to about 1300 feet. Each roll was mounted on 
a spindle outside, and the belt was pulled into the 
tunnel after splicing. 

The wire-ends in the splices are not joined to- 
gether. Instead, the tension of one wire-end is 
transferred to an adjacent group of wires through 
shear stress in a thin layer of rubber compound. 
Further along, the tension is transferred back into 
the continuation of the broken strand. All of the 
wire-ends are staggered through a section six to 
eight feet in length, thus each of the wires in the 
transfer group is handled similarly in a separate 
zone. When bending around the terminal pulleys, 
all the junctions are in one plane. The drive pulley 
must be of sufficient diameter to prevent radial 
thrust from pulling the cables through the carcass. 


Power Requirements 


To move the empty belt in the National Mines in- 
stallation requires 83 hp, and to move the load hori- 
zontally requires 60 hp. The discharge end is 135 
feet lower than the loading point, providing a 
gravity assist of 27 hp — thus the total power re- 
quired to drive the loaded belt is 116 hp. (By test, 
the motor horsepower was 120.) With a snub of 
220 degrees on the lagged head pulley, the maxi- 
mum tension is 19,600 Ib, or 650 Ib per inch of belt 
width (30-in. belt) — well within the limit for a wire 
cable carcass. It should be noted, however, that the 
many possibilities of loading, acceleration, and de- 
celeration make it impossible to establish a single, 
comprehensive figure for maximum tension. 
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BELTROAD, CONVEYING COAL FROM STRIP MINES TO NEW MUSKINGUM RIVER POWER PLANT, BRIDGES OBSTACLES. 


It is interesting to consider what happens if the 
down-hill slope is increased. The factor for the 
horizontal movement of the belt and its load does 
not change. However, the gravity assist is about 
0.2 hp per foot of drop, and if the drop exceeds 600 
ft, the conveyor will run away when loaded unless 
it is controlled by dynamic braking or the equiva- 
lent. Moreover, since belt slack will accumulate at 


Goodyear 
BELTS REINFORCED WITH MULTI-STRANDED STEEL 


CABLES MAKE LONGER CONVEYOR SPANS POSSIBLE. 


JUNE 1954 


the lower end, the drive must be shifted to the up- 
per end to provide sufficient traction for control. 

While the National Mines installation holds the 
record for length of a single-span conveyor, the belt 
tension per inch of width is far below that in sev- 
eral heavy-duty mine slope conveyors. For ex- 
ample, the 42-in. slope conveyor of the Chicago, 
Wilmington & Franklin Company at Waltonville, 
Ill. has a length of 3300 feet between centers, and 
has a lift of 868 feet. The handling rate is 1200 tons 
per hour at a speed of 625 fpm. The calculated 
power requirement is: 


To move the belt 
To move the load horizontally 
To lift the load . 
Total 1248 hp 


1248 x 33,000 


625 
- 65,700 Ib. 


Effective Tension — 


The starting tension on the single 72-in. lagged and 
snubbed head pulley is 95,000 lb, or 2260 lb per inch 
of belt width. 

The belt is driven by a 1500 hp, 900 rpm syn- 
chronous motor connected through a dynamic cou- 
pling to a double reduction herringbone gear. A 
post brake on the far end of the head shaft prevents 
reversal should the current fail. The dynamic cou- 

—Continued on page 92 
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Oklahoma City Chamb 








The recently formed Consulting 
Engineers Association of Oklaho- 
ma is dedicated to raising the 
standards of both its members’ 
products and their practice. Con- 
sults in other areas may find such 
an organization an effective vehicle 


for professional action. 
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Oklahoma Consultants Form Association 
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IN THE PAST three decades, the field of private 

practice among engineers in Tulsa and Okla- 
homa City has grown in stature and significance, as 
have the cities themselves. The problems confront- 
ing the consultants in these cities, however, are not 
unfamiliar to consultants in other areas of the coun- 
try. They have had to contend with the so-called 
“free” engineering planning services provided by 
manufacturers, jobbers, wholesalers, contractors, 
and utilities. This is not a healthy condition, from 
the project owner’s standpoint, since those providing 
the free planning services cannot avoid being preju- 
diced towards their own products or services, thus 
eliminating competitive bidding. 

“Bid shopping,” where attempts are made to ob- 
tain low competitive fee bids or free preliminary 
plans from engineers, is another problem faced by 
the Oklahoma consultants. Relationships between 
contractors and engineers, and attempts to place limi- 
tations on the scope of the engineer’s practice, also 
have created problems. 


Discussions of Problems 


In getting together to discuss these problems, con- 
sulting engineers in both cities found that they were 
becoming better acquainted with each other’s prac- 
tices and that they were benefiting by it. They felt 
that it would be highly desirable to continue these 
meetings and that a formal society would best serve 
to put the meetings on a permanent basis. Also, the 
problems of the independent consultants could be 
better handled by an organization composed of con- 
sultants only, rather than one predominantly com- 
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To Handle Professional Problems 


posed of individuals who too often do not represent 
the profession in the eyes of prospective clients. 

Such an association would serve to safeguard and 
improve the consulting engineer’s professional sta- 
tus and would raise the standards of the individual 
consultant’s practice, thereby increasing the de- 
mands for his services. The main efforts would be to- 
wards improving the service to the client and broad- 
ening the scope of the consultant’s responsibility. 
The association would serve to augment rather than 
supplement the work of other societies. 

The ideas of this group are not original. There are 
active societies composed solely of consulting engi- 
neers in Minnesota, New York, Chicago, and sev- 
eral other parts of the country, and a meeting in St. 
Louis this summer is being planned to discuss the pos- 
sibility of organizing similar groups in other states. 

The groups in other states were contacted for sug- 


. gestions and advice, and their experience was taken 


into consideration when drafting the constitution 
for the new association. 

In January of this year, fifteen charter members 
representing twelve individual firms ratified the 
constitution of the new organization, known «s the 
Consulting Engineers Association of Oklehoma. 
These charter members offer services in widely di- 
vergent fields of engineering, including municipal 
work, heavy construction, building const: iction 
(including all phases of structural, mechanica', and 
electrical design), utility work, petroleum, evalua 
tions, and hydraulics. Although their service» vary 
widely, it should be noted that all of the members 
are confronted with similar problems since all of 
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them are engineers engaged in private practice. 
Eligibility for membership in the association, ac- 
cording to the constitution, requires “registration, 
in good standing, as a professional Engineer to prac- 
tice in the State of Oklahoma, and engagement solely 
in the profession of Consulting Engineering, main- 
taining an individual office, or as a principal of a 
consulting engineering organization.” The word 
principal, meaning one who can establish policy in 
a company, is necessary so as not to exclude those in 
incorporated consulting engineering firms. 
Membership requirements also are carefully 
worded to exclude all engineers not solely engaged 
in consulting engineering work. This provision is 
important, since it is felt that satisfactory results 
can be achieved only if the committees handling the 
problems of private practice are made up of con- 
sultants engaged exclusively in engineering work. 


Meetings 


Regular meetings of the new association are held 
quarterly, usually rotating the meeting place be- 
tween the two principal cities of Oklahoma—Tulsa 
and Oklahoma City. By coincidence, one of the most 
important engineering projects in Oklahoma has 
played a significant role in the formation of this new 
engineering society. Because of the Turner Turn- 
pike, which brings Tulsa and Oklahoma City four- 
teen miles closer together, and reduces driving time 
between the two cities by approximately one hour, 
it is now practical for consulting engineers in one 
city to attend meetings held in the other. 

Government of the membership is vested in an Ex- 
ecutive Board, consisting of the President, Vice- 
President, Secretary-Treasurer, and three members, 
one of whom will be the immediate Past President. 
As outlined in the constitution, “the Executive 
Board, as a body, shall guide and direct the general 
policy of the Association; shall be the final deciding 
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body and spokesman for the Association on contro- 
versial issues; and shall appoint the necessary func- 
tional committees and direct their activities.” 

To make the existence of the new Association 
known, and to acquaint the public with its purposes, 
aims, and policies, the constitution has provided for 
an Education Committee. This committee will con- 
duct talks and prepare newspaper articles and will 
handle other forms of publicity. It also will be re- 
sponsible for promoting the goodwill of groups and 
organizations with whom the members associate 
professionally and will act as liason with other en- 
gineering societies. 


Professional Committee 


Another committee, the Professional Committee, 
will develop and conduct a program to uphold the 
professional standards of the Oklahoma State laws 
as they apply to the consulting professional engi- 
neers. It will investigate all reports of violations and, 
with the consent of the Executive Board, will re- 
port these violations to the proper authorities. In ad- 
dition, it will be responsible for investigating all 
allegations of malpractice or unethical advertising, 
and will recommend any action to be taken by the 
Executive Committee. The Professional Committee 
also will study all licensing laws pertaining to the 
construction industry in order to maintain the scope 
and public usefulness of the laws regulating the 
practice of professional engineering. 

It is the desire of the charter members of the Con- 
sulting Engineers Association of Oklahoma to work 
together to raise the standards of both their prod- 
uct and their practice, thus making their services 
easier to sell in the face of the various phases of 
“free” competition. This is the basis of the Associa- 
tion’s constitution, and the consultants in Oklahoma 
hope that engineers in other states will be encour- 
aged to start similar societies. 


Deleuw, Cather & Co. 
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Inadequate Water Supplies Show Need 





For Engineering Studies 


EACH YEAR sees increasing demands 
on our public water supplies. Com- 
munities not only are faced with a grow- 
ing consumption of water by the general 
public, but also modern industrial proc- 
esses require ever greater quantities. 

In the face of increasing demands, the 
heat and drought of the last several years 
have caused water supplies to dwindle. 
Many streams recorded all-time lows 
during the past winter. Industries have 
been seriously handicapped by curtail- 
ment of their normal water service, and 
inadequate supply sources and facilities 
are causing many businesses to look else- 
where when selecting sites for expansion 
or relocation. 

The growing significance of the multi- 
billion-dollar problem of water supply, 
conservation, and development is being 
reflected in widespread consideration of the issue 
by state legislatures, with the outcome plainly dem- 
onstrating that anything approaching an over-all 
solution must be preceded by extensive engineering 
studies and continuing efforts to resolve interstate 
and intrastate controversies. 


California 


Studies of the Feather River Project now under- 
way in California are expected to be sufficiently 
completed by June 30, 1955 to enable legislators 
to decide upon the project’s economic feasibility. 
The $1.2 billion water supply, flood control, and 
hydroelectric development calls for a 710-ft dam 
to be constructed near Oroville. Over 3.5 million 
acre feet of water would be stored, and a canal 
system would be built to transport several million 
acre feet of water to Southern California. Engineers 
have estimated that it would require 368 miles 
of concrete-lined canal, 65 miles of concrete-cov- 
ered conduit, and 117 miles of tunnels to deliver 
the water as far south as San Diego County. 

Meanwhile, moves to obtain an appropriation of 
$75 million to start work on the project, and to ob- 
tain a $3.5 million appropriation for purchase of 
rights of way, were unsuccessful. The entire project 
is expected to await submission of the feasibility 
report next year. 

Another measure, to be introduced to the legis- 
lature by Assemblyman Francis Lindsay, seeks in- 
clusion of $30 million in the state budget for the 
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construction of other water projects in the state, 
and $2 million for engineering work on a complete 
water plan. The proposed $30 million, according to 
Lindsay, will permit work to start on such projects 
as those sought by the Oroville-Wyandotte Irri- 
gation District in Butte County, and the Tri Dam 
Project in San Joaquin and Stanislaus Counties. 

In another California development, articles of 
incorporation were filed for the Commonwealth 
Development Corporation, a non-profit group or- 
ganized to promote and develop the State’s water 
and transportation resources and facilities. 


Colorado 


In another significant water supply development, 
the Colorado State Water Conservation Board 
approved a $1.5 billion Colorado River storage plan, 
and also endorsed Denver’s request for western slope 
water from the Blue River near Dillon. A special 
committee of the Board had earlier received a re- 
port, from the Los Angeles engineering firm of 
Leeds, Hill & Joewett, which declared that con- 
struction of adequate storage facilities could pro- 
vide sufficient water for industrial development of 
Colorado’s western slope and for the proposed Fry- 
ing Pan-Arkansas and Denver’s Blue River civer- 
sion projects. 

Study of Colorado’s water resources, including 
feasibility of a $100 million project for diversion 
of western slope water to Denver, through a tunnel 
under the Continental Divide, is proceeding with the 
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aid of $100,000 granted by the 1953 legislature. 

Other water supply developments in Colorado 
include a new legislative interim committee, created 
by the legislature to study utilization of all Colo- 
rado water resources including underground water. 
The principal function of the committee, headed 
by Senator Donald Brotzman, will be to study what 
steps can be taken to retain water allocated to Col- 
orado by the 1922 Colorado River compact. Ex- 
plaining that Kansas and other states have suc- 
ceeded in tying down their water supplies by law, 
as a means of protecting present and potential con- 
sumers, Brotzman said he is mainly interested in 
setting up legal safeguards so that no one can claim 
Colorado’s water in case Colorado River allocations 
are opened for review in 1962. 


Kansas 


Water appropriation problems in Kansas are be- 
ing studied by a State Legislative Council com- 
mittee headed by Representative Sid Jagger. Fol- 
lowing the April meeting of the committee, Jagger 
said, “Kansas is developing a critical water short- 
age, which is only aggravated by the current 
drought. It is possible that expansion of some of 
our larger cities will be curtailed by the availa- 
bility of water, unless we find a way to get water 
without jeopardizing the rights of domestic users.” 

Cooperation in finding emergency water sources 
for eastern Kansas municipalities was promised by 
representatives of four state and federal agencies, 
meeting recently at the University of Kansas. Des- 
pite continuing research conducted by both the 
state and federal geological surveys, it was brought 
out that closer study is needed for most towns in the 
critical area. Periodic meetings for exchange of 
information between the agencies will be held. 

In Kansas City, a master plan for the municipal 
water purification and distribution system is being 
prepared, at a cost of $50,000, by the engineering 
firms of Black & Veatch and Burns & McDonnell 
Engineering Co. The plan includes a new water 
purification plant, another tunnel under the Mis- 
souri River, and expansion and improvement of 
the distribution system. 


Louisiana 


In an example of the seriousness of the water 
Supply issue, Louisiana’s Governor Kennon re- 
cently pointed out that his state, which has always 
considered that it had an oversupply of water, is 
how seriously considering the problem of water 
Conservation. There is a growing shortage of water 
In the rice belt, “with the possibility of a serious 
condition developing before too many years go by.” 
Consideration is being given to the possibilities of 
Storage basins. . 

In discussing the situation, Kennon said, “fortu- 
nately for Louisiana, the major streams which cross 
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our state offer sources of water supply that make 
our problems much simpler than those in other 
states as we get down to specific planning for full 
use of our water resources.” 


New Jersey 


A proposed tri-state settlement of Delaware 
River water diversion issues was supported by 
New Jersey experts at a brief hearing conducted 
before U. S. Supreme Court special master, Kurt 
F. Pantzer. Previously, New Jersey and Pennsyl- 
vania had opposed a request by New York City, 
and backed by New York State, for more water 
from the river. While litigation was pending, how- 
ever, the three states came up with the agreement 
now under consideration, and the purpose of the 
hearing was to show the court that New Jersey’s 
earlier objections are satisfied by the new agreement. 

Supreme Court approval must be obtained to 
permit New York City, now building three reser- 
voirs including a large one at Cannonsville, to take 
800 million gallons of water daily from the Dela- 
ware River when the reservoirs are completed. New 
York is now permitted 440 million gallons daily un- 
der the terms of a 1931 Supreme Court decree. 

Pennsylvania may, if it wishes, build a dam on the 
river at Wallpack Bend. New Jersey may share 
up to 30 percent of the benefits of this dam by pay- 
ing a proportionate share of its cost. New Jersey 
may take 100 million gallons of water from the 
river daily. Although it has been taking water from 
the river for more than 100 years, this settlement 
would legalize the State’s right to do so without 
any requirement to replace it in times of drought. 


Texas 


Plans for the construction of four dams on the 
upper reaches of the Brazos River, and for a res- 
ervoir along the river’s route not far from where 
it empties into the Gulf of Mexico, are being pre- 
pared by the Brazos River Authority. This pro- 
gram, estimated at approximately $75 million, in- 
itiates the water conservation program of the new 
agency which was formed by 1953 legislative action 
calling for reorganization of the former Brazos 
River Conservation and Reclamation District. 

In another Texas development, the Nacogdoches- 
Lufkin Water Association has advanced a proposal 
for a privately financed water project designed to 
insure future industrial and agricultural progress 
in East Texas. Preliminary plans call for $8 million 
to $10 million of private capital to develop the 
water resources of the upper Angelina River. 

Meanwhile, local efforts to solve water supply 
problems are in progress in various sections of the 
state. In Dallas, a citizens committee is taking ac- 
tion to find a water supply adequate to meet the 
city’s long-range needs. The committee has retained 
Forrest & Cotton to conduct engineering studies. 
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Camera Proves Its Worth 
As Project Tool 


Use of the comparatively inexpensive Land- 
Polaroid camera has reduced litigation and accident 
claims to a minimum for the Brooklawn Construc- 
tion Co. of Hartford, Conn. Besides this saving of 
thousands of dollars and reduced insurance rates, 
the camera has proved its worth in quickly convey- 
ing ideas. 

Pictures of the surrounding areas and all relative 
details are taken at the beginning of every job. 
Fifteen or twenty pictures are also taken at various 
stages as the job progresses. Since the picture is 
produced in sixty seconds, identifying information 
can be written on the back of the photo immediate- 
ly. The company also lists the date, all those pres- 
ent at the time the picture was taken, and in some 
cases has the photo notarized. 

Special attention is given to barricades and ob- 
stacles which could possibly be a source of trouble. 
All these photos are stapled to the daily reports and 
filed by the supervisor on the job. When the job is 
completed, the photos are transferred to copies of 
the daily reports in the permanent file at the home 
office. 

In cases where an ingenious solution has been 
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Briefs of current interest to the consulting profession 
plus notes on new equipment in the field of engineering 


found or where a special problem arises, photos are 
taken and sent to the Polaroid Company in Cam- 
bridge, Mass. for enlargement. These enlargements 
are studied at the monthly meetings of supervisors, 


Internal Fin Tubing 
Produced By Extrusion 


One of the new types of products made possible 
by extrusion is tubing with special shapes. Of par- 
ticular interest to design engineers associated with 
unusual problems of heat transfer is tubing with in- 
tegral fins on the inside surface. 

Tubing with ID fins, and greater surface area 
is produced by the Tubular Products Div. of Bab- 
cock & Wilcox Co. of a special heat resisting stainless 
steel. It is used in a heat exchanger with fire on 
the outside and gas on the inside. 

At present the production of such specialties has 
passed the purely experimental stage and similar 
tubing can be produced of a number of steels in a 
limited size range. Additional information pertain- 
ing to special tubular shapes produced by extrusion 
is available upon request to the division’s general 
sales offices at Beaver Falls, Pa. 


Company Celebrates 50 Years 
In Turbine Business 


Fifty years ago Allis-Chalmers Manufac uring 
Co. entered the steam and hydraulic turbine bus 
ness with the 5500 kw, 750 rpm, 25 cycle steam tur 
bine unit pictured. It was installed in 1905 in the 
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How much for maintenance? 


In figuring the cost of a trash pump, 
what do you allow for maintenance 
--. how much to clear out the trash 
that clogs the impeller? Will it be 
daily? Every other day? Weekly? 

Or figure it this way. What price a 
pump that won’t clog... that will 
Virtually eliminate maintenance? 


That’s why you should figure the 
Fairbanks-Morse Bladeless Impeller 
Pump! Its unique whirling tube 
won’t clog ... there are no blades or 
projections to catch and hold trash. 

This is just one more example of 
the quality that is Fairbanks-Morse 

. . in design, materials, workman- 


ship, a standard of quality that gives 
you more for your pump dollar. For 
pump performance you can depend 
on, rely on the world’s largest manu- 
facturer of a complete pump line. 
See your Fairbanks-Morse Branch 
or write Fairbanks, Morse & Co., 
600 S. Michigan Ave., Chicago 5, IIl. 


FAIRBANKS-MORSE 


a name worth remembering when you want the best 


PUMPS « SCALES © DIESEL LOCOMOTIVES AND ENGINES ¢ ELECTRICAL MACHINERY ¢ RAIL CARS ¢ HOME WATER SERVICE EQUIPMENT © FARM MACHINERY ¢ MAGNETOS 
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Fifty Years in Turbine Business 
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Kent Avenue (now Williamsburg) station of the 
Brooklyn Transit Development Co. 

By way of contrast, this year production is start- 
ed on the first of two 100,000 kw, 3600 rpm steam 
turbines with supercharged generators for delivery 
in 1955 to a midwestern utility. 

In addition, a complete line of single-shaft Allis- 
Chalmers steam turbine-generator units has been 
carried to 200,000 kw, 3600 rpm. And recent com- 
pletion of the world’s first close-coupled, cross-com- 
pound unit, rated 120,000 kw, has set a practical 
pattern for future giant steam turbine units to 
500,000 kw ratings. 

In the hydraulic field, current developments in- 
clude a 150,000 hp, 2500 ft head multi-jet impulse 
turbine, which is being built by Canadian Allis- 
Chalmers, Ltd. for the underground Kemano proj- 
ect in western Canada. Several reversible pump- 
turbine units are installed or in production for 
pumped storage developments: the first for a do- 
mestic installation has just been placed in service 
at the U. S. Bureau of Reclamation’s Flatiron pow- 
er and pumping plant on the Colorado-Big Thomp- 
son project. 


Radiant Heat Baseboard 
Designed for Problem Areas 





For hard-to- 
heat areas such 
as schools, hos- 
pitals, and office 
buildings, this 
high capacity, 
radiant heat 
baseboard is de- 
signed with slope 
top design for 
greater effective- 
ness. 
It is fabricated from automobile gage steel with 
louvered front and covered with a corrosion re- 
sistant finish over which any paint may be applied. 

The damper, mechanically suspended, uses no 
springs, chains, or hinges. The damper control will 
operate positively from any point in the baseboard 
run. 

Manufacturer is Kritzer Radiant Coils, 2901 
Lawrence Ave., Chicago 25, Ill. 





Latex Emulsion Binder 
Preserves and Protects Concrete 


Styrene-butadiene latex, Pliolite, is playing a key 
role in overcoming a surface coating problem which 
has plagued construction engineers for many years. 

The liquid rubber, produced by Goodyear Tire 
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& Rubber Company’s Chemical Div., added to a 
cement base, forms an emulsion binder which is 
said to preserve and protect concrete and other 
cement-type building materials. 

Marketed by Surface Coatings, Inc. under the 
trade name Surco Yellow-Label, the compound is 
substituted for much of the water normally used in 
cement mixes to give the cement unusual toughness 
and adhesion. It also is said to improve wearing 
qualities of concrete, mortar, and plaster surfaces 
by increasing resilience, and water resistance. 































Portable Copying Machine 
Is Low Cost, Self Contained 







In two steps a 
finished copy 
can be made by 
an inexperienc- 
ed operator in 
less than 45 sec 
with the new 
Apeco “Private 
Eye” Auto-Stat. 

Made by the 
American Photo- 
copy Equipment Co., 1920 W. Peterson Ave., Chica- 
go 26, Ill., the lightweight, portable machine takes 
little more space than a desk tray. It will han- 
dle papers up to 11x17 in. and operates on 120 vac. 

Use of this machine does away with the need for 
chemical trays and running water. A specially de- 
signed plastic solution bottle allows easy draining 
and storage of the concentrate. The unit is avail- 
able with a zipper case for easy carrying. 


















Consulting Firm Lists 
Errors in Plant Site Selection 






Selecting a new plant site is not only one of the 
most important and critical steps for company man- 
agement to take, but also one of the most complex. 
There are innumerable factors that must be weigh- 
ed and evaluated as to their effect on successful 
plant operations—factors both economic and social 
according to A. Kingsley Ferguson, vp of Walter 
Kidde Constructors, Inc. 

It has been Kidde’s experience, based on evalua- 
tions of company operations over a period of years, 
that errors in plant site selection seem to fall into 
a pattern. 

Topping the list is a lack of thorough investigé 
tion with consideration of all the factors involved: 
management brought up through sales may base its 
decision on distribution facilities; production met 
may consider only material and labor supply in the 
area. . 

Personal likes and prejudices of key executives 
may actually be allowed to negate site surveys 
worked out by independent firms or the companys 
own engineering department. 

Again, key personnel may be reluctant to pull uP 
stakes and move their families to a distant part ° 
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WHEN YOU NEED 
MAXIMUM 
PRESSURE 
PROTECTION... 


D UE to the unique “Pres-seal” front closure, 


Whitlock Feed Water Heaters are unsurpassed for 


high pressure service. This closure design elim- 
inates heavy cover bolting — the hydrostatic load 
effects its own seal. Channel and tube sheet are a 
single forging, capable of withstanding the full 
range of pressures—whether 1,000 or 3,000 psig. 

Wherever a high pressure extraction heater 
is required—in industrial power plants or central 
stations — it pays to specify Whitlock. We offer 
standard designs in both U-tube and straight tube 


constructions, suitable for combinations of de- 
superheating, condensing, and sub-cooling. Send 
for complete details. The Whitlock Manufacturing 
Co., 96 South Street, Hartford 10, Conn. New 
York, Philadelphia, Boston, Detroit, Chicago, Rich- 
mond. Authorized representatives in other princi- 


pal cities. In Canada: Darling Bros., Ltd., Montreal. 














Site Selection Errors 
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the country even though such a move would con- 
tribute to the financial well-being of the company. 

The danger of locating in over-industrialized 
communities is sometimes overlooked because such 
a community offers incentives of tax exemptions, 
rent-free buildings, and the like. 

Bargain hunting, acquiring an existing structure 
at what looks like a good price, can easily be a cost- 
ly mistake. Most manufacturing operations have 
optimum location and building design which must 
be considered. 

Lastly, because establishment of a new plant in- 
volves moving administrative and technical person- 
nel, care must be taken to choose a site with ac- 
ceptable cultural and educational standards. 


Flocculator Provides 


Roll-Mix Action 


For conven- 
tional water 
treatment plants, 
the Spirol-Mix 
flocculator is de- 
signed for verti- 
cal mounting in 
the flocculation 
basin. Water en- 
ters at the bot- 
tom and is gently 
; roll-mixed as it 

asi passes upward to 
outlet at the top. 

The unit consists of a variable-speed drive mech- 
anism mounted on top of the basin and directly 
connected by a flexible coupling to a paddle-type 
mixer assembly within the basin. The mixer assem- 
bly consists of a vertical drive shaft to which blade 
support arms are attached. The drive shaft is held 
in place at the bottom of the basin by a pressure, 
water-lubricated guide bearing. 

Step arrangement of each set of diagonal blades 
results in a decrease in total blade area from the 
bottom to the top of the basin. As the water rises in 
the basin, it is subject to a decreased rate of agita- 
tion, thus preventing the destruction of floc formed 
in the early part of the operation. 





Site-Service Offered by GPU 


Industrial Site-Service now offered by General 
Public Utilities, New York City, provides detailed, 
confidential information on available industrial 
sites and buildings in GPU territory (covering 45 
percent of Pennsylvania and 43 percent of New 
Jersey). 

Offered through the office of the Director of Area 
Development, William J. Jamieson, 67 Broad St., 
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N. Y. 4, N. Y., the service includes reports on trans- 
portation, natural resources, labor, water utility 








services, and tax policies. 



















Railroad Car Contains 
Gas Turbine Power Plant 


Of interest to the electrical power engineer is a 
compact Stal gas turbine power plant built into a 
railroad car to form a mobile emergency service 
unit for areas where electrical supply has failed. 
It can also be used during an overhaul or alteration 
of the regular supply. 

The power plant consists of any open cycle gas 
turbine and a three phase generator, driven by the 
gas turbine via a gear box. After running speed is 
reached, the equipment is automatically controlled. 

The car includes a machine room for the turbine 
and generator, an adjacent room for the 90 hp diesel 
starter engine, and a control room. 

Rating of the plant is 2400 kw with 20 percent 
efficiency at full load. 

Auxiliary motors and apparatus are fed with 380 
v, 3-phase ac. This can be taken from the internal 
























































ENGINEERS INSPECT 330 KV SWITCH 


The 330 kv TTR disconnecting switch shown during one 
of its acceptance tests is one single pole of 34 three-pole 
switches to be installed at Clifty Creek Station of the Indiana 
Kentucky Electric Corp., a unit of Ohio Valley Electric Corp. 
Manufacturer is R&IE Equipment Div. of I-T-E Circull 
Breaker Co. Left to right are: R. L. Retallack, AG&E Service 
Corp. transmission engineer; Arem Foti, R&IE chie! eng 
neer; A. C. Bates, R&IE laboratory manager; E. A. Wiliams, 
R&IE chief engineer; I. W. Gross, AG&E research encineet; 
and J. H. Kuhns, R&IE N. Y. representative. 
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TYPICAL B-L PRODUCTS 
FOR INDUSTRY 


There are many, many applications for B-L 
furnace construction throughout industry. In 
steel mills, power houses, refineries and petro- 
chemical plants, sugar mills, coal mines, 
glass plants, city incinerators—anywhere 

in the heat of things—you'll find B-L in- 
stallations. They’re hanging up new rec- 

ords every day—providing top perform- 

ance ata lower cost per BTU. You can get 


nore information if you write—today/ 


BIGELOW-LIPTAK (Cipctation 


and Bigelow-Liptak Export Corporation 
2550 W. GRAND BLVD. e DETROIT 8, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
In Canada: Bigelow-Liptak of Canada, Ltd., Teronte, Ontario 
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Power Plant on Wheels 
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generator, the main generator via a transformer, 
or from an external network. 

According to the manufacturers, Svenska Tur- 
binfabriks A. B. Llungstrom, of Finsborg, Sweden, 
the plants operate economically with a gaseous fuel 
or a low grade fuel oil. 


Latest Designs and Materials 
Incorporated in Chlorinator 


First of a se- 
ries that incorpo- 
rates the latest 
developments of 
practical chlori- 
nator design, the 
A-701 chlorina- 
tor features 
such improve- 
ments as dual 
orifice meter 
which automati- 
cally, or by the 
flip of a switch, 
allows feed 
ranges up to 100 to 1; corrosion resistant materials 
wherever good structural design permits; linear 
scale reading of chlorine flow rate; and automatic 
electric, hydraulic, air, or vacuum control. 

Made by Wallace & Tiernan Inc., 25 Main St., 
Belleville 9, N. J., the chlorinator employs a heavy 
fiberglass pedestal and an improved design of the 
W&T glass-enclosed visible-vacuum and water-di- 
aphragm principle of feed control. Capacity is 1000 
lb per 24 hr. 





Jersey City Station Uses 
First Commercial Moving Sidewalk 


The world’s first commercial moving sidewalk, 
now in operation between the stations of the Erie 
Railroad and the Hudson and Manhattan Railroad 
in Jersey City, N. J., is capable of handling 10,400 
passengers an hour through the interstation tunnel 
[C. E. April, ’54]. 

Known as the Speedwalk, the 227-ft conveyor 
built by Goodyear Tire and Rubber Co. and the 
Stephens-Adamson Mfg. Co. carries homeward 
bound New Jersey commuters upgrade from the 
tube station mezzanine (137 ft of the belt will ne- 
gotiate a 10 percent grade). Reversible, the con- 
veyor can be operated to take passengers down- 
grade in the morning hours. 

The conveyor utilizes a six-ply rubber and fabric 
belt, 542 ft wide and % in. thick, driven at a speed 
of 14% mph. 

General Electric Co. engineers, working with 
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Goodyear and Stephens-Adamson, developed the 
electrical system which consists of a fan-cooled mo- 
tor, a combination reversing starter (fusible type) , 
and a thrustor brake. 
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Belt Conveyor System 
Designed for Future Expansion 


It is estimated that during 1954 at least two mil- 
lion tons of rich iron ore will be mined and shipped 
by Orinoco Mining Co., subsidiary of U. S. Steel 
Corp., from Cerro Bolivar, Venezuela’s 1800 ft 
“mountain of ore.” 

Puerto Ordaz, at the confluence of the Caroni and 
Orinoco Rivers, and 91 miles from the mine, has 
been turned into a 6000 long-ton per hr capacity 
ore storage and loading station. 

The ore handling system at Puerto Ordaz, fur- 
nished by Link-Belt Co. as prime contractor, in- 
cludes facilities for dumping 67 railroad cars per 
hour, crushing it in primary and secondary crush- 
ers to minus five-inch size, and transporting it to a 
storage pile of 470,000-ton capacity where it is 










STEAM POWER PLANT BUILT “OUTDOORS” 


Economies in plant cost dictated the “all outdoors” con- 
struction of Southern California Edison Company’s Etiwanda 
station, 50 miles east of Los Angeles. The new plant, designed 
and built by Stone & Webster Engineering Corp. in collaora- 
tion with Edison’s engineering department, has boilers, tur- 
bines, generators, and heaters on a steel and concrete plat- 
form open to the sky. 
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Large photo: 20” x 18” 
Double Roll Crusher han- 
dling Phosphate Rock. 


JEFFREY crushers ane pulverizers Cross-section: Jeffrey Mud 


Hog Crusher with traveling 
breaker plate for handling 


solve reduction problems wet, sticky material such of 


clay, shale, ores, cement 
rock, limestone and other 


Z 
from Alum to Zinc © ibaa 


Jeffrey’s Pulverizers and Crushers are 
the ideal solution to material reduction prob- 
lems. Hundreds of these standard units are 
giving efficient, economical service to leaders in 
your industry. Each is backed by Jeffrey’s 
unequaled experience in this field. Each in- 
cludes many features only Jeffrey provides. 

Whether your material is large or small, 
wet or dry, Jeffrey has the right machine to 
crush it .. . ranging from heavy-duty Type B TYPICAL JEFFREY REDUCTION UNITS 
Pulverizers for reducing quarry-size limestone FLEXTOOTH® Crushers Heavy Duty Rock Crushers 
... to Junior Pulverizers for laboratory work. Single Roll Crushers Swing Hammer Shredders 

Our laboratories will make a crushing or Double Roll Crushers Swing Hammer Pulverizers 
pulverizing test on your material without Rigid Hammer Shredders Metal Turnings Crushers 
charge and recommend the exact type Jeffrey See sia iiaiaiis 
equipment for your requirements. 











Write for descriptive literature. 


IF IT’S MINED, PROCESSED OR MOVED 
.. IT’S A JOB FOR JEFFREY! 


Y 
AFRICA 
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THE BIG DIFFERENCE 
IN PACKAGE BOILERS 
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COMBUSTION gives you 


6% MORE POWER 


per sq. ft. of heating surface 


The cyclonic action of the flame revolves evenly in 
a free spiraling vortex the full length of the furnace 
and provides an even rate of heat transfer throughout 
the entire length of the combustion chamber. 


This controlled combustion reduces heating surface 


requirements from 5 to just 3 sq. ft. per B. H. P. 
giving 66% more power. 


Plus These Important Features 


® Saves up to % the Space of Conventional 
Package Units 

Guaranteed 80% Minimum Efficiency 

No Hot Spots or Flame Impingements 
Burns Oil, Gas or Both 

Savings up to 50% on Maintenance 

No Expensive Stacks or Foundations to Build 
Greater Fuel Savings 


And That’s Not All... . 


Cyclotherm Steam Generators with patented Cyclo- 
therm Cyclonic Combustion gives you: Full power 
operation from a cold start in 15 to 20 minutes; 
Built in accordance with A.S.M.E. and Nat’l. Board 
Standards and bears the label of Underwriters Lab- 
oratories Inc.; Complete range of sizes from 18 to 
500 h.p., 15 to 200 psi operation pressure. 


WRITE TODAY for your copy of “All Your Ques- 
tions Are Answered by Cyclotherm” and find out why 
Cyclotherm Steam Generators have 
been proven superior 
in thousands of in- 
stallations. Just drop 
a post card to Cyclo- 
therm, Dept. 142 

Oswego, New York. 





*Reg. 
trade name © 








CYCLOTHERM 
STEAM GENERATORS 
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Belt Conveyor System 
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stocked out by means of a self-propelled, 400-ft- 
span belt conveyor bridge. 

The continous sampling system takes 60 tons of 
ore off the belt each hour and after grinding and 
quartering retains a representative five-pound sam- 
ple from each hour’s run. Overage is returned to the 
conveyor system. 

When a ship is to be loaded, the ore is reclaimed 
automatically by means of four traveling rotary 
plow feeders which are located in two tunnels be- 
neath the storage pile, and transported by belt con- 
veyor to the dock, weighed and sampled en route, 
and loaded into the hold of the ship. 

The traveling shiploader, which can serve vessels 
of up to 50,000-tons capacity, has a loading boom 
that can be raised or lowered to compensate for 
39-ft seasonal rise and fall of the river level. 

One man in the shiploader operating cab con- 
trols the speed and capacity of the entire reclaim- 
ing system, from storage pile to ship, by means of a 
variable voltage electrical hookup. This arrange- 
ment provides speed variations for trimming ship 
and reduces the cumulative delay resulting from 
starting and stopping the various units in sequence. 

Provision has been made for increasing the ca- 
pacity of the reclaim system to 12,000 long tons per 
hr through future installation of two additional 
tunnels beneath the stockpile, a duplicate conveyor 
system from storage pile to dock, and a_ second 
shiploader. 

The design of the system was developed by Link- 
Belt in cooperation with Orinoco Mining Co. engi- 
neers. Subcontractors on the project were Mc- 
Dowell Co., S. A., of Caracas, who handled the 
erection, and Wellman Engineering Co., who built 
the car dumper, belt conveyor bridge, and _ ship- 
loader. International General Electric Co. fur- 
nished the electrical controls, and Allis-Chalmers 
Manufacturing Co. furnished the crushers. sates 
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P.O. Box 2017-F, Termin Annex 
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“A salute to those who made it possible’’ * 


WILL YOUR BUILDING DIE OF ELECTRICAL STARVATION? 


Will it be old electrically before it’s completed? 

Or will it be productive beyond its normal 
span because of its electrical flexibility? It can 
be—with Fenestra-Nepco Electrifloor — the 
structural floor system in which the sheet steel 
cells are used as electrical raceways. 

With this advanced new floor system, new 
outlets can be installed any time. . . in any or 
every square foot of floor space. Your floor will 
welcome every future electrical demand. 

And this new floor system saves building 
time, labor, materials and money! 

On one job, 1,000 tons of structural steel 
were saved because of Electrifloor’s combina- 
tion of great strength with light weight. 
Foundation costs were also cut. 

On a rush job, it saved 6 months’ building 
time—as many as 7 floors went in at once. As 
soon as a few of the cellular floor panels were 
laid and interlocked, they served as material 
storage space and working platform. 


Your need for electrical flexibility for the present and future 
of your building encouraged Nepco and Fenestra to develop 
Electrifloor . . . a great advancement in building products. 
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Fenestra-Nepco Electrifloor was developed 
jointly by Fenestra* (Detroit Steel Products 
Company) and Nepco (National Electric Prod- 
ucts Corporation)—two great names in the 
construction field. 

If you want to protect your building invest- 
ment write to Detroit Steel Products Co., Dept. 
CE-6, 3443 Griffin Street, Detroit 11, Mich. 


* Trademark 


Fenestra 


Nepcy 





ELECTRIFLOOR 
















IN. ENGINEERING 


* The honorary 
degree Doctor of 
Engineering has 
been awarded by 
the University of 
Colorado to Victor 
E. Vallet, pres of 
Giffels & Vallet, 
Inc., L. Rossetti, 
for outstanding 
service in the in- 
tegration of architectural design with 
engineering practice. 





* Dr. Kenneth H. Kingdon, one of 
the key scientists in early work 
which led to the development of 
atomic energy, is appointed man- 





ager of the new Nucleonics and Ra- 
diation Section of the General Elec- 
tric Research Laboratory, and Dr. 
Ernest E. Charlton is appointed 
consultant on radiation to the newly 
formed section. 


* Harry Winne, retired vice presi- 
dent in charge of engineering of the 
General Electric Co., receives the 
National Society of Professional 
Engineers’ 1954 Award in recogni- 
tion of meritorious service to the 
engineering profession. 


% Election of Gordon P. Larson 
of Los Angeles to the presidency of 
the Air Pollution Control Associa- 
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OF MORE DEPENDABLE POWER 
and at less cost per pound of steam 






















TODD BURNERS 


GAS OR OIL 


COMBUSTION EQUIPMENT DIVISION 


TODD SHIPYARDS CORPORATION 


Elmhurst, Queens, N. Y. 








tion is announced. He _ succeeds 
Thomas C. Wurts of Pa. Other offi- 
cers elected were five directors: 
Basil Horsfield, Reynolds Metals 
Corp.; Benjamin Linsky, Bureau 
of Smoke Inspection & Abatement, 
Detroit, Mich.; Herbert H. Ulrich, 
Chief Smoke Regulation Engineer, 
Omaha, Nebr.; Elmer P. Wheeler, 
Monsanto Chemical Co.; H. A. Bel- 
yea, Industrial Hygiene Engineer, 
Ontario Depart. of Health, Toronto, 
Ontario, Canada. 


* Edward W. Randall becomes 
head of Technical Survey activities 
for Designers For Industry, Ince. 
Jay C. Standish, administrative as- 
sistant to the chairman of the board 
is also elected to the post of secre- 
tary of the company. 


* Michael Baker, Jr., president of 
the consulting engineering firm of 
Michael Baker, Jr., Inc., has receiv- 
ed a 1954 Horatio Alger Award, in 
recognition of a career closely par- 
alleling the Alger stories. Interna- 
tional representative for Baker will 
be Leon Phillip O’Connor. 


* In bestowing the engineering 
profession’s Washington award on 
Dr. Lillian Gilbreth, the Western 
Society of Engineers cited her for 
“outstanding contributions to engi- 
neering and scientific management 
and for her unselfish devotion to 
the problems of the handicapped.” 








*% Ebasco Services, Inc. announces 
appointment of John J. Reilly as 
chief appraisal engineer succeeding 
W. M. Black who becomes consult- 
ing appraisal engineer. A director 
and general consultant of the com- 
pany, Carl H. Reker, has been elect- 
ed president of the Yale Engineer- 
ing Assoc. 


* A team of seven U. S. engineers 
has been retained by the Foreign 
Operations Administration to eval- 
uate accomplishments of certain 
major industrial projects in Western 
Europe and Africa. The team will 
be headed by Maurice R. Scharff 
assisted by Franklin J. Leerburger, 
both New York consulting engi- 
neers. Other members are: Leigh- 
ton F. Korb, formerly with Freyn 
Engineering Co.; Max H. Forester, 
Pittsburgh Consolidation ‘Coal Co.; 
Burnside R. Value of Seelye, 
Stevenson, Value and Knecht; Wil- 
liam Ginsberg of William Ginsberg 
Assoc.; and Cornelius S. Snodgrass, 
petroleum consultant of Washing- 
ton, D. C. 


* A modern, privately financed 
petroleum butadiene plant is eing 
considered for installation in T°xas, 
according to backers of the project: 
William R. Staats & Co. of Los An- 
geles; Purvin & Gertz of Dallas, 
Texas; and other interests. The 
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Planned for Efficiency 


MOORES PARK STATION 


Moores Park Station of the Board of Water and Electric Light 
Commissioners, Lansing, Michigan. Consulting Engineers: Burns and Roe, Inc., 
New York City. Present capacity: 40,000 kw. Future capacity: 160,000 kw. 


Efficiency was the keynote in planning 
the coal-handling system for the Moores 
Park Station. And, with the accumulated 
experience of the Lansing, Michigan, 
Board of Water and Electric Light Com- 
missioners . . . the consulting engineers, 
Burns and Roe... and Chain Belt Com- 
pany Conveyor Engineers . . . the sys- 
tem was bound to set a new high in 
efficient operation. 

For, when you back up the depend- 


ability and top quality of Chain Belt 
Coal Handling Equipment with the plan- 


ning skill of this team of experts, you 
have a combination that results in de- 
pendable, low-cost coal handling for 
years to come. 


If you’re planning a new coal-handling 
system, or considering the expansion or 
modernization of your present one, why 
not put the Chain Belt Conveyor Experts 
to work on your team. Just contact your 
nearest Chain Belt District Sales Office 
or write direct to Chain Belt Company, 
4797 W. Greenfield Ave., Milwaukee 1, 


Wisconsin. 


CHAI NI BELT COMPANY 


District Sales Offices in all Principal Cities 
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SS 
Copyflex Model 93 


; Many models to choose from—to suit every need, 
any budget! Write us for full particulars. 


Copies anything typed, written, printed or drawn 
on ordinary translucent paper—in seconds. CV 


CHARLES BRUNING COMPANY, INC. © 4700 MONTROSE AVENUE © CHICAGO 41, ILLINOIS 
Everything for the Engineer and Draftsman 

















MEN —Starts on page 76 


Fluor Corporation, Ltd., Los Ange- 
les, will make preliminary estimates 
and economic studies of the project. 
Purvin & Gertz, Dallas, Texas, is 
acting as consulting engineer. 


* Selection of the Baton Rouge, 
La., engineering firm of Barnard & 
Burk to handle engineering work 
in connection with construction of 
a 30-in. natural-gas pipeline from 
Louisiana to the East Coast is an- 
nounced. Texas Gas & Oil Co. of 
Houston, organized to construct and 
operate the huge line, will be head- 
ed by J. O. Mack. 


CISLER LANDRIGAN 


* Detroit Edison Co. president 
Walter L. Cisler takes over the 
duties of chairman of the board up- 
on retirement of Prentiss M. Brown. 
Replacing executive vice pres. 
Arthur S. Albright, also retiring, 
will be Charles R. Landrigan. 


* Erection of a 40,000-sq-ft manu- 
facturing plant for the newly-organ- 
ized New Jersey Shale Brick & Tile 
Corp. has been started by the Luria 
Engineering Co. 


* Appointment of H. A. Denny as 
vice president and assistant general 
manager of the Engineering and 
Construction Div. of Koppers Co., 
Inc., is announced along with sev- 
eral other promotions. A. B. Fisher, 
Jr. will be general superintendent 
of construction, George P. Wilson 
will be production manager, and 
Richard W. Vollmer will assume 
the responsibilities of manager of 
the chemical and gas department of 
Engineering and Construction Div. 


* The Non-Destructive Testing 
Dept. of Sam Tour & Co., inc. 1s 
now headed by J. K. Bell. Bell is 
also the representative of Tour on 
the American Society for Tsting 
Materials Committee E-7 anc sub- 
committees 2, 3, 5, and 6. 


* Robert M. Cornforth is appoint- 
ed manager of. refinery sales for 
Kaiser Engineers Div. of Heary J: 
Kaiser Co. Cornforth, who wi'!spe- 
cialize in matters pertaining ‘0 the 
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petroleum industry, was formerly 
vp in charge of sales for the W. M. 
Barnes Co. of Los Angeles and To- 
ronto, Canada. 


* George A. Rietz, named manager 
of a newly-established grants and 
services section in the General 
Electric Company’s Educational Re- 
lations Services Dept., will be re- 
sponsible for G-E’s expanding pro- 
gram with educational institutions 
and groups. 


* Vitro Corp. of America ap- 
points Glen W. Wensch metallurgi- 
cal engineering representative of 
the corporation in the atomic power 
reactor project now under study 
by 26 associated firms, led by Dow 
Chemical Co. and Detroit Edison. 







* The Trinks Award for achieve- 
ment in industrial heating has been 
received by five engineer-execu- 
tives: Matthew Holmes Mawhin- 
ney, consulting engineer to the steel 
industry; W. M. Hevburn. Surface 
Combustion Corp.; Dr. R. P. Heuer, 
General Refractories Co.; Frederic 
0. Hess, Selas Corp. of America; 
and Lee Wilson, Lee Wilson Engi- 
neering Co., Inc. 


MAWHINNEY GOULD 


* The Metropolitan Section of the 
American Society of Civil Engi- 
neers announces selection of Rich- 
ard H. Gould as Metropolitan En- 
gineer of the Year. He is a retired 
director of the Division of Sewage 
Disposal, New York City Dept. 
of Public Works, and is currently 
associated with Greeley and Han- 
sen, Consulting Engineers. 


k Elected as a Fellow of the 
American Society of Mechanical 
Engineers are: Ralph M. Hard- 
grove, research consultant for Bab- 
cock & Wilcox Co.; and Walter P. 
Gavit of United Engineers & Con- 
structors, Inc. Hardgrove is cited 
for his work in the field of pulver- 
ized-coal firing and steam genera- 
tion, and Gavit for his activity in 
the technical development of the 
power industry. 


















* Formation of Brown, Blauvelt & 
Leonard, chemical and_ industrial 
engineers, with offices at 470 Fourth 
ve., New York City, is announced 
by Francis L. Brown, Harold A. 
lauvelt, and Jackson D. Leonard. 
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fast drawing on an inclined board. 


for accurate, 


Now! Cut Drafting Time up to 40% 


With a Bruning Equipoise Drafter! 


A Bruning Drafter combines a T-square, 
straightedge, triangle, protractor and 
scales into one precision instrument. Be- 
cause of this, any draftsman using a 
Bruning Drafter can far out-perform a 
draftsman using conventional tools. 
Actual tests show that drawings can 
be completed with as much as a 40% 
saving in time—and in the case of some 
structural drawings, a saving of 50%. 
This means that one Bruning Drafter can 
actually save you thousands of dollars a 
year. 


(BRUNING ) 


CHARLES BRUNING CO., INC. 
Everything for the Engineer, 
Architect and Draftsman 











Bruning Drafters are built for preci- 
sion and durability, with such outstand- 
ing features as the exclusive Equipoise 
mechanism which eliminates drift from 
gravity on an inclined drawing board, 
engine-divided protractor, and Touch 
Control for automatic indexing. All mov- 
ing parts turn on precision ball bearings, 
permanently lubricated and sealed to 
protect against dust and dirt. 


For free booklet giving you a full de- 
scription of Bruning Drafting Machines, 
just mail us the coupon below. 


















Charles Bruning Company, Inc. 

4700 Montrose Avenue 

Chicago 41, Ill., Dept. 107 

Please send me a free booklet on Bruning Draft- 
ing Machines. 
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Heat TRANSFER 













trial alcohol. 







EQuIPMENT—22- 
page brochure M304 carries you 
through the operations required to 
manufacture this company’s con- 
densers, heaters, evaporators, cool- 
ers, and refrigeration equipment. 
The story starts before the turn of 
the century when this company de- 
signed and constructed distilla- 
tion equipment primarily for indus- 
Lummas Co., 
CE, 385 Madison Ave., N. Y. 17. 


Dept. 





BOOKLETS 


Personal copies of booklets can be obtained by writing directly to the manufacturers 


“PIPELINE PROGRESS,” Ten-page 
book describes 45 years of pipeline 
installation work done by this com- 
pany. It gives a brief history of the 
organization with photographs 
showing actual pipeline installations 
for the many and varied projects in 
all parts of the country. C. N. Flagg 
Co., Inc., Dept. CE, Meriden, Conn. 


ROoFING AND S1piInc—Advantages, 
composition, colors, and methods of 
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FREE SAMPLE 
We'll send this handy 
paper weight if you 
request it on your 
company stationery. 












WELDED GRATING 


Tailor Made to Your Specs 


Save installation time and money by having Gary factory- 
fabricate your open steel flooring needs. For complete 


description of Gary Gratings, write for Catalog No. CE-64. 


Standard Steel Spring Division 


ROCKWELL SPRING AND AXLE CO. 


4015 East Seventh Avenue 


Gary, 





installing V-CORR, and enamel-on- 
steel roofing and siding material are 
discussed in eight-page bulletin. 
Engineering data and scale draw- 
ings are included. Toledo Porcelain 
Enamel Products Co., Subsidiary of 
Bettinger Corp., Dept. CE, Toledo. 


Rotuinc Doors—3l-page bulletin 
79 gives helpful information in not 
only comparing the advantages of 
the different styles of upward act- 
ing types of doors, but also dimen- 
sional information necessary in 
planning the use of such doors. In- 
cluded are fire doors and shutters, 
bi-fold, steel rolling service, and 
Rol-Top sectional overhead doors. 
Kinnear Manufacturing Co., Dept. 
CE, Fields Ave., Columbus 16, Ohio. 









ENGINEERING SERVICE — Ten-page 
brochure outlines services offered 
by this engineering organization. 
Special projects are discussed with 
the listing of the clients for whom 
the groups have completed projects. 
Barnes & Reinecke, Inc., Dept. CE, 
230 East Ohio Street, Chicago 11, Ill. 


“Heat Resistant and Corrosion 
Resistant Alloy Castings in Indus- 
try,” bulletin A-141, 48-pages, dis- 
cusses typical compositions regular- 
ly produced, with applications, limi- 
tations, and the types of service for 
which they are suitable. Tables list 
principal Alloy Casting Institute 
designations as well as certain pro- 
prietary alloys. International Nickel 
Co., Inc., Dept. CE, New York 5, N.Y. 






INDUSTRIAL PHOTOGRAPHY — For 
users of photographic paper for re- 
production of documents, charts, 
and graphs, this booklet contains 
detailed description of this com- 
pany’s reproduction papers and 
their applications. Recommenda- 
tions for proper safelights, exposure, 
and processing are given, along with 
a listing of processing formulas for 
these papers. E. I. du Pont de Ne- 
mours & Co., Photo Products, Dept. 
CE, Wilmington, Del. 












INDIRECT HEATING — 24-page cata- 
log CH-532 contains valuable hand- 
book data on the subject of indirect 
heating, including the Chinook prin- 
ciple of a “pipe within a pipe.” Also 
included are tables of heater capaci- 
ties, performance curves, physical 
data, casing dimensions, friction 


losses, and steam properties. Bayley 
Blower Co., Dept. CE, 6610 S. 66th 
St., Milwaukee .14, Wis. 











PACKAGED WATER TUBE steam gen- 
erators Type MH, furnished for oil 
or gas firing or both, with auto- 
matic, semi-automatic, or manu 
combustion controls, are covered in 
detail in 16-page bulletin MH3-54. 
A dimension table for 13 standard 
sizes ranging in capacity from 10, 
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HOT WATER ~~ 
STORAGE HEATERS > 


patterson-Kelley Cen, 


ie 
eyive® 
east etrevdsb ote. panne? 


All the facts you need to select and install hot 
water storage heaters the most economical 
way to provide for peak hot water demands. 


A new edition, expanded and revised to include the most up-to-date recom- 
mendations — one of the most complete reference catalogs of its kind. Covers all 
types, sizes and styles of hot water storage heaters . . . p-lk, of course. 


A basic reference work for architects, engineers and contractors selecting and 
installing hot water systems, and for users of hot water for process and service 


the Pafferson-Kelley Co., inc. 
1760 Burson Street, East Stroudsburg, Penn. 


Please send me my copy of the new p-k hot water 
storage heater manual, Catalog 18. | understand that 
No Cost there is no cost or obligation. 


No Obligation NAME 


; Your copy is waiting for you. m ‘TITLE 
Either fill out the coupon or simply . 
sign it and attach to your letterhead. 








CO. NAME 





ADDRESS 





CITY. ZONE STATE 2536 





101 Park Avenue, New York 17 * Railway Exchange Building, Chicago 4 * 1700 Walnut Street, Philadelphia 3 * 96-A Huntington Avenue, Boston 16 * and other principal cities 
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Low Cost Gear Pump BOOKLETS —swaris on page 


for Heavy Duty 


32 SSU to 250,000 SSU; 1-500 
GPM; 300 PSI for continuous duty, 500 
PSI for intermittent service 


to 40,000 lb of steam per hour is in- 
cluded. Union Iron Works, Dept. 
CE, Erie, Pa. 


TELEMETERING—Two wires do the 
work of sixty in a new and simple 
telemetering system developed by 
this company, according to this 
four-page folder. Known as the 
Telestep, the unit is for the auto- 
matic remote control of municipal 
and industrial water and sewage 
treatment equipment. Sample prob- 
lems and solutions are given. Auto- 
matic Control Co., Dept. CE, 1005 
University Ave., St. Paul 4, Minn. 
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aig the Sier-Bath “Hydrex” in place of 
pumps costing much more .. . for 
handling chemical solutions, fuel oils, lube 
oils, hydraulic liquids, etc. 


@ Hydraulically balanced axially 


@ Only 2 castings 
J . Simplicity is the key to the high capacity, 


low maintenance cost and long life of the 
““Hydrex.” It made possible larger rotors 
and bearings . . . shorter, heavier shafts .. . 
quicker assembly and disassembly . . . all in 
a Jow cost unit. For easier piping and align- 
ing, all machined surfaces are ground, and 
connections are standard. 


@ Only 2 moving parts 


@ Precision manufactured rotors 

“FUNDAMENTALS OF TURBINE SPEED 
Control,” 32-page brochure H-21 is 
an educational piece intended to 
clarify the operation of common 
types of automatic speed control 
for steam turbines. Simplified dia- 
grams illustrate operating principles 
of actual control systems. Elliott 
Co., Dept. CE, Jeannette, Pa. 


@ Heavy duty roller bearings 


@ Shafts hardened & ground Call your Sier-Bath Pump Representative 


- or send for “Hydrex Reply Sheet.” 
Reverse side can be filled in for prompt 
quotation. Sier-Bath Gear & Pump Co., Inc., 
9257 Hudson Blud., North Bergen, N. J. 


Sier-Bath 'HYDREX” Pumps 


Sier-Bath “Gearex’’ & Screw Pumps for higher capacities and pressures . . . also mfrs. 
of Precision Gears and Flexible Gear Couplings. Founded 1905 . . . Member A.G.M.A. 


@ Only one stuffing box 
(under suction pressure) 
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HEAVY stuff in N. & F. Silo becomes LIGHT 


Raw, crushed perlite is moved 





through the 16 x 50 foot silo 
which we erected at the Lin- 
den, N. J., plant of the Great 
Lakes Carbon Co. Perlite is 
heavy. It weighs 90 Ibs./cu. 
ft. After being sintered, the 
perlite becomes light-weight 
aggregate. 

You are probably con- 
cerned with the handling of 
other kinds of flowable bulk 
materials—cement, clay, coal, 
grain, limestone, ore, sand, 
wood chips—or any other of 
the more than 80 varieties for 
which Neff & Fry Silos are 
used. 

If so, obtain the facts about 
our silos. We'll be glad to 
send you interesting literature 
and answer your questions, 
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THE NEFF & FRY CO.- 302 Elm St, Camden, Ohio 


NEFF & FRY 


SUPER-CONCRETE STAVE 
STORAGE BINS 
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“SoLvinc STEAM TRAP Problems, 
revised 36-page catalog T-5M254 
includes information on the new 
combination float and thermostatic 
traps, which vent air in one-eighth 
the time of standard inverted buck- 
et traps. The booklet also tells how 
to calculate condensation loads and 
select traps for all classes of equip- 
ment. V. D. Anderson Co., Vept. 
CE, 1935 W. 96th St., Cleveland 2. 


“IN-PLANE BENDING Properties of 
Welding Elbows,” 23-page bulletin 
534, is a reprint of ASME Paper 53- 
A-70. This paper provides design 
engineers with accurate, experi- 
mentally derived flexibility and 
stress intensification factors appli- 
cable to welding elbows commonly 


— 


GAGE GLASSES AND 


High Pressure Rubber Gasket: 
ALL SIZES TO FIT YOUR WATER _—— 





ERNST WATER COLUMN & GAGE co. 
Send fer Cataleg LIVINGSTON, N 
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used in high pressure steam sys- 
tems. Taylor Forge & Pipe Works, 
Dept. CE, P. O. Box 485, Chicago 90. 





CoRROSION RESISTANT MATERIAL— 
Four-page bulletin 100 defines the 
serviceability, cost, and life of each 
material in a line of corrosion re- 
sisting coatings. The practical limi- 
tations of each coating, lining, and 
surfacing material are made clear 
by tabulated data. Mullins Non 
Ferrous Castings Corp., Carboline 
Co. Div., Dept. CE, 331 Thornton 
Ave., St. Louis 19, Mo. 


Frow Meters—Flow approxima- 
tion data and installation informa- 
tion make 56-page catalog 2320 a 
valuable reference manual. It de- 
scribes all types of flow. meters 
made by this company’s Industrial 
Div., including instruments of both 
evenly graduated and square root 
types. Minneapolis-Honeywell Reg- 
ulator Co., Industrial Div., Dept. 
CE, Station 64, Philadelphia 44, Pa. 


Air Hanpiinc — Using these two 
40-page catalogs, 1620 on heating 
and ventilating units, and 1630 on 
air conditioning units, engineers can 
competently and intelligently plan, 
specify and order the proper units 
to solve almost any problem involv- 
ing the moving, heating, or cooling 
of air. Westinghouse Electric Corp., 
Sturtevant Div., Dept. T-126, CE, 
200 Readville St., Hyde Park, Bos- 
ton 36, Mass. 


Witn Tus Siwe-Cuart calculator 
you can quickly estimate pressure 
drop and proper size steam valve 
needed for any pressure up to 1500 
psi. Full operating instructions and 
necessary technical data are in- 
cluded. Golden-Anderson Valve 
Specialty Co., Dept. CE, 1273 Ridge 
Ave., Pittsburgh 33, Pa. 


Smautt Borers available in 15 to 
40 hp for heating and processing are 
introduced in a four-page bulletin 
AD-134. Advantages such as the 
new hinged front and rear doors, 
forced draft air system, four-pass 
construction, and electric control 
panel are shown by means of draw- 
ings and photographs. Cleaver- 
Brooks Co., Dept. CE, 326 E. Keefe 
Ave., Milwaukee 12, Wis. 


“Tue Dorrco Aldrich PeriFilter 
System,” six-page folder 9042, de- 
scribes the physical characteristics, 
types, and sizes of this new water 
treatment system as well as its in- 
strumentation, operation, applica- 
tions, and advantages. The Dorr 
Co., Dept. CE, Barry Place, Stam- 
ord, Conn. 


Licht Merats RESEARCH — Sixty- 
five years of leadership in light 
Metals research set the theme for 
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TYPE WTP 


Water Tube 








The most steam produced in the least space—that’s the measure 
of efficiency and simplicity of design and performance in our 
modern WTP Steam Generator. This water tube package unit 
is shop-assembled, furnished in a range of capacities from 7500 
pounds of steam per hour, and is adapted for firing with all oil 
and gas fuels and their combinations. Write for Bulletin B-3275 
on this compact steam package, today! 














P< TE 
JULES 


1RON WORKS CO 
TITUSVILLE, PA. 


Bewe ira D . o> BA AF 
eg aes, wv 7K FP COMPAWN ¥ 
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DIAMOND 


BI-COLOR 
WATER 
GAUGE 


YOU’RE ALWAYS SURE 


WITH Bi- Color 


There is no guessing about boiler water level when 
you use the Diamond Bi-Color Water Gauge. It 
makes use of an unvarying optical principle (the 
difference in refraction between water and steam) 
to always show water green . . . steam red. With 
proper illumination, the water level is unmistakable 
-.. whether viewed directly . . . through a system 
of mirrors . . . or on control panel by the use of 
Diamond “Utiliscope” (Wired Television). 


A big improvement over other light sources, the 
“Hi-Lite” Illuminator uses standard high-intensity 
lamps similar to automobile “sealed beam” head- 
lights. The gauge will thus retain visibility with 
much longer time between gauge cleanings. Use 
the coupon below for further information. 


DIAMOND 
LANCASTE 


NAME 
COMPANY 
seat 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 
Diamond Specialty Limited— Windsor, Ont. 
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“Research at Alcoa,” 54-page book- 
let AD-316. It describes the work 
of the Aluminum Research Labora- 
tories and also provides useful bib- 
liography of technical articles about 
aluminum. Aluminum Co. of Amer- 
ica, Dept. CE, 1501 Alcoa Building, 
Pittsburgh 19, Pa. 


“ENGINEERED MATERIALS Handling 
Systems,” 32-page bulletin 400 de- 
scribes and illustrates specific in- 
dustrial examples of this company’s 
material handling system. It gives 
technical information on enclosed 
elevator for handling chemicals, and 
covers screw, vibrating, flight, slat, 
and belt conveyors, plus_ special 
purpose units such as chemical 
breakers, dust-tight gates, and 
screw feeders. Gifford-Wood, Dept. 
CE, Hudson, N. Y. 


MEASUREMENT AND CONTROL — 
Brought up to date and completely 
revised, 33-page bulletin 004 super- 
cedes an earlier volume produced 
in 1950 on this company’s equipment 
for the measurement and control of 
liquids and gases. Units described 
are applicable for water and sewage 
works, power and processing indus- 
tries. Simplex Valve and Meter Co., 
Dept. CE, 68th and Upland Sts., 
Philadelphia 42, Pa. 


REFRACTORIES—Designed to afford 
helpful information in handy refer- 
ence form, this 126-page booklet 
embraces all of the company’s prod- 
ucts in addition to providing tables, 
charts, and other valuable data for 
those specifying fire clay refrac- 
tories. The handbook is sectional- 
ized for greater convenience. Walsh 
Refractories Corp., Dept. CE, 101 
Ferry St., St. Louis 7, Mo. 


FILTRATION—How filtration of wa- 
ter, or other liquids for industrial 
use can be obtained simply, eco- 
nomically, and efficiently by means 
of this company’s diatomite filters is 
described in Bulletin WC-115. Text, 
photographs, and schematic dia- 
grams show typical arrangement of 
the unit. Graver Water Condition- 
ing Co., Division of Graver Tank 
and Manufacturing Co., Inc., Dept. 
CE, 216 West 14th St., New York 11. 


“PERFORMANCE OF WIRE MESH 
Demisters,” 25-page reprint presents 
case histories from the chemical, 
petroleum, and petrochemical in- 
dustries which show how the units 
are being used to eliminate over- 
head losses, or increase quality of 
the overhead product, while per- 
mitting operation at vapor veloci- 
ties which otherwise would be ex- 


cessive. Otto H. York Co., Inc, 
Dept. CE, 69 Glenwood Place, East 
Orange, N. J. 


MUNICIPLE AND INDUSTRIAL water 
supply treatment systems which 
continuously soften by base ex- 
change resin and continuously re- 
generate the resin with brine are 
explained in four-page bulletin 
4083. A graphic wash drawing and 
photograph show basic components 
of the units known as the Dorrco 
Hydro-Softener. The Dorr Co, 
Dept. CE, Barry Pl., Stamford, Conn. 


Om Fitters for high flow rate fil- 
tration of internal combustion en- 
gine lubricating oil, using by-pass, 
shunt, or full-flow systems are de- 
scribed in four-page folder F-154 
Phantom views show unit with and 
without heaters. Flow-pressure— 
viscosity data for various car- 
tridges may be obtained from the 
graph in the bulletin. The Hilliard 
Corp., Dept. CE, Elmira, N. Y. 


Or, Pumping, and straining units 
for stationary plants built into a 
unit on one base pan or a series of 
base pans, are described in six-page 
catalog 9429. The different arrange- 
ments necessary to meet individual 
boiler plant requirements are dis- 
cussed in detail along with illustra- 
tions. Combustion Equipment Div., 
Todd Shipyards Corp., Dept. CE, 81- 
16 45th Ave., Elmhurst, Queens, N.Y. 


“Ir You Use Water,” 24-page 
booklet IE-9, discusses more than a 
dozen important water treatment 
processes now serving industry — 





Read: 
ROOF COOLING 


What it can do— 
How it is done 
(every engineer should!) 


For your free copy write: 


SIEGFRIED RUPPRIGHT 
Box 6795c, Los Angeles 22, Cai. 
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Clyde Unloader with patented Fleet-Block 
Reeving moves materials fast in St. Louis 


¥ ¥ 


The St. Louis plant of the Great Lakes Carbon 
Corporation is well serviced by Clyde equipment. 
Two pier-mounted Clyde Barge Movers position the 
loaded barges. The Clyde Unloader transfers coal 
from barge to tower hopper. Then it is transported 
by conveyor to loading hopper where coal cars are 
spotted by a Clyde Continuous Rope Car Puller. 


Clyde Unloader is a modern, highly efficient 
machine specially designed for high speed handl- 
ing of bulk materials such as coal, ore, grain, 
chemicals, etc. 


FASTER CYCLES... 
GREATER PRODUCTION 


Clyde’s patented ‘“Fleet-Block” reeving provides 


horizontal bucket travel as trolley traverses in 
or out on the boom. This permits the use of light 
weight, large capacity standard buckets with 
larger pay loads. No need of heavy, expensive, 
“fleet-through” buckets. No bucket drop to over- 
come as trolley nears hopper . . . faster, easier 
operation with less horsepower consumption. 


SIMPLIFIED CONTROLS... 
EASIER OPERATION 


Two master switches control bucket hoisting, low- 
ering and trolley travel. Push buttons in top of 
each lever give thumb control of bucket holding 
and closing lines. Limit switches protect against 
accidental over travel and provide safe and fool- 
proof operation. 

Many other important features of Clyde Unloaders 
invite your careful study for large volume mater- 
ial handling applications. 


WRITE TODAY for complete information. The services of our skilled Engineering 
Department are available to help you profitably solve your material handling problems. 


HOISTS - DERRICKS - WHIRLEYS - BUILDERS TOWERS - CAR PULLERS - HANDI-CRANES - ROLLERS 


CLYDE IRON WORKS, wc. 


Established in 1899 


DUtLUtTH 1, MINNEsS OT A 


Subsidiary of Barium Steel Corp. 
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Vari-Speed Motor Pulle 








































Smaller Units! 
More HP! 


Completely new 
redesigned line 
from 2 to 15 HP! 


















For new or old NEMA Motors 





CHECK ALL THESE NEW REEVES FEATURES 





TNew, smaller disc assemblies are engineered for new NEMA Motors, 





yet usable with old. 





2 New spiral-groove lubrication assures complete lubrication for years 





of rust-free, trouble-free service. 





3One-point lubrication. Unit can be lubricated when stopped, or while 
in operation. 






Asuperior base construction provides greater rigidity and strength, re- 
duces vibration and noise. 











REEVES PULLEY COMPANY e¢ COLUMBUS, INDIANA 










Write for complete details and new bulletin today! 


Specify Dept. CE8-V545. 
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variations, how they work, equip- 
ment required, and type of water 
produced. Advantages of various 
methods are interpreted in terms of 
application to specific industries, 
Rohm & Haas Co., Resinous Prod- 
ucts Division, Dept. CE, Washing- 
ton Square, Philadelphia 5, Pa. 


Arr Circuit BREAKERS — Bulletin 
5107-BR-1 contains four pages of 
facts, figures, features, and photo- 
graphs on types KA, KB, KC, and 
LG Urelite air circuit breakers. 
There is also information on 
weather proof and dust tight enclo- 
sures, plus applications, specifica- 
tions, and construction details. 
I-T-E Circuit Breaker Co., Dept. 
CE, 19th and Hamilton Sts., Phila- 
delphia 30, Pa. 


SuPER-SENSITIVE ANALYZER—Four- 
page pamphlet 501 describes a gas 
analyzer capable of measuring toxic 
and hazardous gases in parts per 
billion. Flow diagrams explains op- 
eration of the unit. Taller & Cooper, 
Inc., Dept. CE, 75 Front St., Brook- 
lyn 1, N. Y. = 








A NEW TYPE OF SERVICE 
FOR 
CONSULTING ENGINEERS 






Structural Drafting Service, Inc. is 
incorporated in Ohio for the pur- 
pose of providing a technically 
trained staff to augment the staff 
of Consulting Engineers when they 


become overloaded. 


If you have more work than you 
can handle and do not wish to 
hire and train a lot of temporary 


men for the job, please contact 
* 


STRUCTURAL DRAFTING 
SERVICE, INC. 
4601 Euclid Ave., Cleveland, O'io 
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In Deaeration, too 


An increasing number of well known utility 


and industrial plants are using Belco equipment to increase 


operating efficiency and decrease operating costs. Belco 


work for you, too. 








MARINE TYPE—Typical OPEN TYPE—Deaerator VACUUM TYPE — Unit 
Belco marine heater fur- at large eastern pharma- shipped set-up to midwest- 
nished to shipyards. (Ap- ceutical plant. Capacity of ern utility. Has 150,000 
proved by Lloydsof London) 80,000 Ibs/hr. Ibs/hr capacity. 


Balco 


Boiler Feedwater Heaters @ Water Softeners e Filters e Clarators 
Demineralizers e Automatic Process Control Panels 
BELCO INDUSTRIAL EQUIPMENT DIVISION, INC. 
111 PENNSYLVANIA AVENUE, PATERSON 3, N. J. 


REGIONAL OFFICES: Philadelphia, Pa., Chicago, Ill., Houston, Texas 
North Hollywood, Cal., Montreal, Que., Toronto, Onf. 
Representatives in all principal cities of the United States and Canada 


BELCO DESIGNS, ENGINEERS & FABRICATES WATER 
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advanced design and application experience can be put to 


For technical assistance write or call Belco — 


your first step to lower costs. 


SPRAY TYPE — Belco Deaerator in 


large eastern oil refinery. Has a capac- 
ity of 300,000 Ibs/hr. 


AEBS 
SPRAY TRAY TYPE—Belco De- 


aerator at New York State institution 
boiler house. Capacity 120,000 Ibs/hr. 


TRAY TYPE—Belco Deaerator at 
southern municipality. Has a capacity 
of 125,000 Ibs/hr. 


PROCESSING EQUIPMENT 
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tion at Calder Hall, the primary objective is to trans- 
fer the enormous quantities of heat released in fis- 
sion to a boiler, and use the steam for generating 
electrical energy. Previously, in the production of 
plutonium for atomic bombs, this heat has been an 
unwanted by-product. Recent experiments have 
shown that by using a “fast reactor’—i.e., one in 
which the neutrons move at the high speeds they 
possess immediately on release from the nucleus— 
it is possible to produce a greater quantity of an 
equally efficient secondary fuel. This process is 
known as “breeding.” 


b] 
Breeder Systems 


An example of a breeder system is a fast reactor 
charged with plutonium 239 as a fuel and with the 
reacting core surrounded by a blanket of uranium 
238. Neutrons escaping from the core enter the 
blanket where they transmute the uranium 238 to 
more plutonium 239. The amount of fresh fuel bred 
in this way can exceed that consumed in the core 
of the reactor if care is taken to avoid waste of neu- 
trons. With the new breeder reactors, it is possible 
to build up stocks of “artificial” secondary fissile 
materials made from uranium 238 and thorium. 

In the application of the atomic “furnace” to 
steam generation for electric power production, an 
important item is the heat-transfer medium—which 
in the case of Calder Hall Plant will be carbon- 
dioxide gas under pressure. The reactor core will 
be enclosed in a mild steel shell, screened by a con- 
crete shield. Boilers heated by the “coolant” gas 
(CO.,) will be placed around the reactor and the 
superheated steam will be passed to a turbo-alter- 
nator of conventional design. 

The first unit at Calder Hall will make use of a 
uranium-graphite pile; later, it is intended to 
undertake the design and construction of a proto- 
type fast reactor for power production and breed- 
ing. But a great deal of research remains to be 
done with the zero-energy fast reactor now being 
built at Harwell before the basis for the design of 
the pure breeder is established. 

From the economic aspect, a great deal will de- 
pend on reducing the cost of accelerating the chemi- 
cal process of extraction of atomic fuel from breed- 
er reactors. The Calder Hall power station has an 
initial advantage in that electricity cannot be deb- 
ited with the whole of the capital charges, since 
plutonium for military purposes is to be produced 
as a by-product. 

It has been decided to use graphite-moderated, 
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gas-cooled reactors operating on natural uranium 
at the Cumberland Atomic Power Plant because 
this type provides inherent safety and stability, and 
because the core has a large thermal stability. Hea 
ratings, however, would be rather modest per ton 
of uranium, which would mean a rather large capi. 
tal investment for uranium. 

Other disadvantages may be the need for use of 
pure graphite for the moderator and safety shut-off 
rods and the difficulty in construction of the pres. 
sure shell—the latter being a cylinder approxi- 
mately 30 feet in diameter. 

Reliable operation is expected with a maximum 
surface temperature of the fuel elements of about 
752 F. The gas-coolant circuit is under pressure 
(perhaps 100 psi). The core design of the reactor 
has vertical channels, and from the heat transfer 
and nuclear points of view, the coolant should be 
helium, carbon-dioxide, or nitrogen. The coolant 
gas will be circulated ’round the closed coolant cir- 
cuit by motor-driven blowers, providing a gas out- 
let temperature of about 662 F. The heat ex- 
changers or steam boilers could be located outside 
the main biological shield surrounding the reactor 
itself under these conditions. 



























Looking Ahead 


It may eventually be possible to generate the 
whole of Great Britain’s electric-power require- 
ments by nuclear fuel. This would mean a consid- 
erable coal savings, especially since it appears that 
these requirements are likely to increase to a yearly 
coal consumption of 63 million tons in the next 15 
years. By the end of that period, efficient power 
breeders might have been developed to the point 
where they could be built in sufficient numbers to 
generate all the electricity needed; moreover, by 
that time, an adequate stock of plutonium would 
be available to fuel the power breeders. 
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Four type H-10 Sterling B & W, Boilers with steam 
capacity of 7,500 Ibs. per hour. P-D Collectors 
are mounted behind boilers with the P-D Fan 
Stacks directly above. 


General view of plant from 
garden-like park surroundings. 
Note 4 P-D short Fan Stacks. 


--e kept free from flyash with P-D Dust Collectors 


A model power plant, set in a garden, was real- sulting from oil-firing. P-D Fan Stacks insured ad- 
ized by Cerveceria Modelo, S.A., Cotorro, Cuba. equate, constant draft through boiler and col- 
This company, a part of the Bacardi interests, 


lectors. Capacity of these collectors at 580°F. is 
determined to maintain a garden-like atmos- 


4860 CFM at 1.75 in WG resistance. 


phere surrounding the plant. 
Your plant can enjoy garden-like surround- 


Although boilers are completely automatic, 
Prat-Daniel design 6HC horizontal Dust Collec- ings, kept free of dust, with P-D Collectors. 


tors were installed to collect flue gas residue re- Why not contact our project engineer today? 


Project Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONN. 


(Offices in 38 Prinicpal Cities) 
Designers and Manufacturers Canadian Affiliates: T. C. CHOWN, LTD., Montreal 25, Quebec; Toronto 5, Ontario PDC 154.1 


PRAT-DANIEL CORPORATION 


SOUTH NORWALK, CONN. 
POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, Induced Draft Fans, Fan Stacks 
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ciates in litigation or to his client. 

In an extensive law suit, involving the sum of 
$100 million, the author was an expert witness for 
the defendant. He was approached by members of 
four independent law firms to serve various plaintiffs 
of the same case. In his necessary refusal to serve 
with these plaintiff factions, he parried their offers in 
such a manner that not one of them suspected he 
was already employed as the defendant’s expert 
witness and actually had conducted extensive re- 
search on the subject matter. 

The surprise to the opposing counsel of an expert 
witness’ appearance on the witness stand sometimes 
carries considerable advantage. This is particularly 
true when insufficient time is available for the op- 
posing counsel to ferret into the expert witness’ bi- 
ography, publications, and research studies, some of 
which may closely parallel the nature of the current 
litigation. 


Cross-Examination 


As much information as possible should be deter- 
mined about the characteristics and behavior of 
each opposing expert witness. Their strong and 
weak points should be examined—including knowl- 
edge relating to other cases on which they have 
served, whether they have conducted research 
along the lines of the current case, what publica- 
tions of the opposing expert witnesses may be found 
in the literature, and whether any of these studies 
and publications pertain more or less directly to the 
case at issue. 

In addition, the hypothetical lines of attack by 
the opposing counsel should be considered and the 
theory on which the opposition may conduct its 
case given specific attention. The objectives are to 
anticipate the probable lines of cross-examination 
by opposing counsel. With speculative information 
of this character at hand, the expert witnesses may 
formulate hypothetical questions of cross-examina- 
tion. The more that this phase of preparation can be 
indulged in, the better qualified become the train- 
ing and specialized education of the expert wit- 
nesses—not only to anticipate well in advance many 
of the probable questions on cross-examination, but 
also, by giving (without appearing smug) clever and 
astute answers, thus often leaving the opposing 
councel in a state of apparent confusion. 

During periods of preparation and practice in 
presenting testimony, efforts by associated expert 
witnesses and lawyers to disconcert their witness 
on the theory he propounds and on his various 
statements, comprise an excellent technique for 
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revealing whatever weaknesses he may possess. In 
these practice periods all concerned should under. 
stand that the attempt of colleagues to test the ex. 
pert witness’ accuracy, composure, and ability to 
think under adverse and annoying circumstances is 
all in the spirit of cooperative training. 

Since an expert witness may be subjected to 
cross-examination over a very broad engineering 
or scientific area, he must be prepared and ready 
to make computations, if called on, in remote perim- 
eters of the field of engineering or science relating 
to the case. Where such computations are lengthy, 
he may proceed in a number of directions. 


Involved Calculations 


One is to carry out his calculations, step by step, 
explaining to the court and jury as he goes along, 
provided he can arrive at an answer with assurance. 
Or, he may request a recess of not over 15 to 20 
minutes for the purpose of making his computations 
during this interval. 

On the other hand, if the problem requires a con- 
siderable length of time, the suggestion of working 
it out during the evening and presenting it before 
the court the following morning may appeal to the 
judge. The expert witness may be directed to fol- 
low such a course. This plan possesses the ad- 
vantage of providing ample time to do a thorough 
job and to tie in the results effectively with the 
trend of the testimony. 

Hence, during the preparation of expert witnesses 
for both direct and cross-examinations, the prob- 
abilities of the occurrence of such physical rela- 
tionships appearing as questions which require defi- 
nite computations should be explored and seriously 
entertained beforehand. 


Engineering Proof 


For example, in a case involving a collision be- 
tween automobiles, especially where a fatality re- 
sulted, a question relating to the stopping distance 
of a rapidly moving vehicle on dry, wet, or icy road- 
ways may be propounded for calculation. 

Or in the short circuit of a transformer, where 
burning of the insulating and cooling oil within the 
tank set off a chain reaction of costly fires, a ques- 
tion on cross-examination might relate to the mag- 
nitude of the short circuit current, the calculation of 
the temperature rise of the oil caused by the short 
circuit, or other associated questions which neces 
sitate a knowledge of the fundamental transformer 
relationships and their mathematical solutions. 

Finally then, after the expert witnesses, by their 
self-imposed cross-examinations, have devoted de- 
tailed attention to developing fully all phass of 
their own theory and its minor variations, as ell - 
the propounding and answering of questions } redi- 
cated on the hypothetical or anticipated theor:es of 
the opposing side, they are ready for court. 
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Photo at left shows one of two cooling cham- 
bers, integral components of vortex type dust 
collectors. Special design by Grindle Corpora- 
tion eliminates dust, fumes, general smoke 
nuisance from expanded cupolas and stacks 
of major Detroit automobile manufacturer. 


A‘ter-cooler pictured above is typical of heavy precision weldments manufactured by Foster. 
New building has heavy duty over head crane facilities; houses new equipment for shearing, 


burning, bending, braking, forming, annealing, sand-blasting. 


Raw materials from nearby Gary-Chicago mills; deliveries by motor freight, railroads, barges 


via Illinois and St. Lawrence Waterways. 


Tho costs are moderate, fine quality and agreed delivery are sole standard at Fosters. 


THE foster COMPANY ST. JOSEPH, MICHIGAN 
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pling is a water-cooled, eddy current clutch. This 
drive insures the essential requirements of slow ac- 
celeration. If an emergency within the mine is ac- 
companied by a failure of the main hoist, the cou- 
pling can be lightly energized so as to hold the 
speed of the belt slow enough to allow the men to 
ride it as an escape route. 

How well these heavily stressed belts will stand 
up in service has not yet been proven. It is vital 
that the transition from the trough to the flat, as 
the belt approaches the drive pulley, be made grad- 
ual through the use of transition idlers. If a vertical 
curve is involved, its radius must be far greater 
than designers are accustomed to. The curve gives 
the edges of the belt a different length from the 
mid-section, and because of the high modulus of the 
steel cables, a bad distribution of tension across the 
belt width may otherwise occur. 


Advantages of Longer Spans 


If belt life is determined by the life of the cover, 
as it is in most industrial installations, longer spans 
are advantageous. The principal cause of cover 
wear is load impact, and the frequency of impact is 
inversely proportional to the distance between cen- 
ters. So also are the frequency of bends around the 
terminal pulleys and contact of the belt with the 
brushes er scrapers. 

To what length, then, can a single span belt con- 
veyor be extended? This is an interesting problem. 
Let us consider a 30-in. conveyor at 300 fpm for 200 
tons of coal per hour, with a wire cable belt rated 
at 3000 Ib per inch of belt width, and about ten 
miles between centers. 

Since the size, speed, and capacity of this belt are 
the same as the National Mines conveyor, the 
power readings for that installation can be extended 
as shown in Fig. 1. The gravity assist has been de- 
leted. Using this graph, we find that the power for 
moving the 10-mile belt will approximate 430 hp, 
and that required to move the load will be approx- 
imately 270 hp. The total power required will 
therefore be 700 hp, and effective tension will be: 


700 X_33,000 _ 77 999 jp 
300 . 


or 2570 lb per inch of belt width. 

Can this effective tension be maintained if the 
conveyor is extended still further? It is common 
practice with chain conveyors, such as foundry flask 
carriers, to use boosters that engage the chain along 
the loaded run. A booster-driven conveyor can be 
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extended to any desired length — the head sprocket 
merely becoming an idler. Let us apply the booster 
idea to the belt conveyor. 

Assume ten boosters along the ten mile carrying 
run, each 500 feet long and spaced 5000 feet apart, 
Figuring the load at 200 tons per hour, and the total 
weight of the belt itself at 23 lb per foot, the 500-f 
loaded section against which the booster functions 
will weigh 22,500 lb. Using the friction coefficient 
for rubber against rubber at the low figure of 0.33), 
each booster will thus transmit an assist of 7425 |b, 
The power required for 5000 feet of loaded belt be. 
hind each booster is about 90 hp, Fig. 1, or a pull of 
about 10,000 Ib. Thus the boosters relieve the main 
drive of 74 percent of the operating load, noting the 
above 2570-lb tension figure, and we have doubled 
the conveyor length by using boosters every 5000 
feet without approaching the belt’s tension rating. 

We must, however, check the effectiveness of the 
boosters with the belt empty. The embedded-cable 
carcass of the belt weighs 16.34 lb per foot, and the 
covers weigh 6.7 lb per foot. Thus the total weight 
is 23 lb per foot, or 11,500 lb for 500 feet. The maxi- 
mum assist of each booster against the empty belt 
is 3795 lb. Again referring to Fig. 1, we find the 
power required to pull the 5000 feet of empty belt 
behind each booster is 50 hp. Thus, the pull back of 
each booster is: 


50 X_33,000 


= 55,000 Ib 
300 


Subtracting the maximum assist of each booster 
from this figure, we get 1705 lb. Thus 17,050 lb 
(1705 x 10) remain to be taken care of at the head 
pulley, leaving ample margin for bringing the belt 
up to speed. 

Of course there are limitations. The booster ef- 


fect will be reduced if there are gaps in the load 4 


stream, or if the underside of the belt should be- 
come damp. If, in an emergency, the conveyor be- 
comes stopped while fully loaded, the belt sag be- 
tween idlers might make it necessary to jettison 
part of the load. 


One-Hundred Mile Conveyors 


We have seen that by spacing boosters every 
5000 feet along the run of a 10-mile conveyor, the 
power requirement at the head is reduced by 74 
percent. Going even further, let’s consider a 100- 
mile, single-flight conveyor. With lengths this long, 
we must take care of 100 percent of the pull 
throughout both the carrying and return runs. We 
will space the boosters 2500 feet apart, with their 
return runs resting upon the return runs of the 


"The coefficient of static friction, as between rubb« r_and 
rubber, varies with the specific gravity, the density, and the 
make-up of the rubber compound. It also varies if the sur- 
faces are damp, dirty, or dusty. Clean rubber on rubber has 
a coefficient of 0.55 to 0.78, but in practice it is usual to take 
the figure as 0.35 or 0.36. 
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main belt. The tractive pull of the boosters readily 
takes care of the requirement of the loaded run, 
and the question becomes whether or not it can also 
handle 100 percent of the return run pull. If the 
booster belt has a steel cable reinforced carcass to 
provide the weight necessary for traction, the total 
return pull of 3300 lb per 2500 feet is readily ab- 
sorbed. Each of the 200 boosters provides a total 
pull of 5500 pounds, calling for a 50 hp motor. The 
total power requirements for a 100-mile conveyor 
would therefore be 10,000 hp. With duplicate inter- 
locked drive groups at both ends, few complications 
would be met in making the conveyor reversible. 


Comparisons 


It is interesting to compare this belt system with 
a possible competitor—the hydraulic pipeline. R. 
W. Dougherty of the U. S. Bureau of Mines made 
an extensive survey of the possibilities of hydraulic 
transportation of coal from data available as of 1951. 
Basing his figures on a 100-mile pipeline handling 
200 tons of coal per hour, he estimated the total 
cost, including labor, materials, right-of-way, and 
station sites would be $10,071,000. The investment 
for a belt system would be much higher, since the 
belts alone would cost more than $15,000,000. 

Although the belt conveyor is higher in initial 
cost, it can convey coal sizes up to 10-in. lump with 
minimum breakage, while the coal for the pipeline 
must be crushed. Also, the belt line eliminates the 
problems of water storage, de-watering at the dis- 
charge point, and high pipeline and pump mainte- 
nance involved in pumping 150,000 gallons of coal- 
water mixture 24 hours per day. Finally, the belt 
conveyor is available for transportation in either 
direction, which could be a major factor. 

Rail freight rates vary. A fair average is $2.00 to 
$2.20 per ton for a 100-mile haul. The hydraulic 
system power cost (at $0.012 per kw-hr) would be 
$2876 per 5000 tons per 24 hrs, or $0.575 per ton 
per 100 miles. The belt system power cost would be 
$2145 per 5000 tons per 24 hrs, or $0.429 per ton 
per 100 miles. It should be noted, however, that the 
power is only part of the total cost. Mr. Dougherty 
estimated that the total cost for the hydraulic sys- 
tem would be about $1.91 per 100 ton-miles. If the 
useful life of the steel cable reinforced belt is as 
good as we have every reason to expect, the total 
operating cost for the belt system should be sub- 
Stantially lower than that figure. 

A single-flight conveyor many miles in length is 
an interesting possibility that may someday be real- 
ized. Veteran engineers can recall the days when 
the suggestions that ore could be unloaded from 
vessels at 4000 tons per hour, that bulk cement 
could be moved distances of 5000 feet or more by 
air, or that coal could be picked up and moved by 
motorized equipment at 50 tons per load were only 
Possibilities that have since become realities. “ 
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1. Blackmer’s swinging and sliding vane principle assures maximum 
efficiency, positive priming characteristics, and continuing high rate 
of delivery. Metallic or composition vanes which are self adjusting 
for wear insure peak performance through years of hard use. When 
the vanes finally wear, it is easy to replace them and restore the 
pump to normal capacity in a matter of minutes. 

2. The Blackmer design also features replaceable cylinder liners 
enabling pumps operating under severe conditions or corrosion and 
abrasives to be renewed at minimum cost. 

3. Proper shaft alignment and easy maintenance result from the use 
of heavy duty bearings which are isolated from the pumpage. 

4. The Blackmer pressure control valve, an integral part of the 
pump, provides minimum variation from set pressure and protects 
the unit against damage by accidental shut-offs in the discharge 
system. 

5. Pumps are available with speed reduction equipment for opera- 
tion by all types of power drives (Motors, Engines, Turbines, etc.) 
6. Blackmer rotary pumps supply the answer to a wide range of 
LIQUID MATERIALS HANDLING problems involving delivery to 
1500 GPM — viscosities through 100,000 SSU — discharge pres- 
sures through 150 PSI — temperatures to 600°F. 





liquid materials handling 


Industrial, Hand and Truck Pumps, Strainers, Pressure Control Valves 
BLACKMER PUMP COMPANY, GRAND RAPIDS 9, MICH. 
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Dry Ice Converters are A.S.M.E. code pres- 
sure vessels especially adapted for charging 
full-sized 50-Ib. cakes of solid CO,. They 
may be located any place in a plant and 
connected by pressure piping to the gas use 
area. A variety of sizes are available for 
either vertical or horizontal installation. No 
electricity, fuel or refrigeration needed. 


Write for folder and prices 


DRY ICE CONVERTER 
CORPORATION 
Dept. C., Box 1652, Tulsa, Okla. 
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me VIERCOID SEALED 
MERCURY CONTACT 


There is a Mercoid DA Pressure Control for your particular 
application in pressures varying from 30” vacuum to 2,500 
p.s.i. (available in many different circuit arrangements). 


Apart from bourdon tube operated pressure controls, Mercoid 
offers a line of bellows and diaphragm actuated controls. 


Explosion-proof and. weather-proof cases are adaptable to 
practically all series. 


If you have an automatic control problem involving the control 
of pressure, temperature, liquid level or mechanical movement, 
write for Catalog No. 700A. 


THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO, ILL 
NEW YORK: 205 £. 42nd ST. © PHILADELPHIA: 3137 N. BROAD ST 
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“THE PACKAGED BOILER PICTURE” 


Reprinted from 
Industry and Power 
May 1954 
A 24-page report on developments in the 
field of packaged boilers and accessories. For 
one free copy of “The Packaged Boiler Picture” 
simply fill out coupon and mail today. Prices 
of additional reprints are: 


25¢ each 
20¢ each 


2 to 25 copies 
26 to 50 copies 
51 to 100 copies 


More than 100 copies 10¢ each 








Industry and Power Publications 

420 Main St., St. Joseph, Mich. 

Please send me one free copy of Packaged Boiler 
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additional copies. 
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Wire Thread Inserts 


—Starts on page 5) 


wood supporting members. If it is to be installed 
elsewhere, a wooden block is placed inside the 
panel to receive the insert. 


Galvanic Action 


Stainless-steel inserts also are being used to pre- 
vent galvanic action between dissimilar metals. An 
example is the portable resistance-welding guns 
manufactured by Progressive Welder Sales Co. 

Welding current is supplied to the welding gun 
yoke made of a special aluminum alloy. The cur- 
rent follows a path from the cable attaching lug to 
the moving tip holder through a jumper made of 
electrolytically pure copper. Because of the high 
welding currents, 5000 to 10,000 amperes at 5 to 
10 volts, galvanic action might occur where the cop- 
per jumper is secured to the aluminum-alloy yoke. 

To preclude formation of an insulating layer of 
copper and aluminum oxides, an extremely tight 
assembly is required. When reinforced with helical 
wire inserts, threads tapped directly into the com- 
paratively soft aluminum alloy provide thread 
loading strengths substantially higher than unpro- 
tected threads, thus allowing higher installation 
torque. 


Electrical Connections 


The Tocco Division of the Ohio Crankshaft Co. 
reinforces holes tapped in copper conductor plates 
and bus bars with stainless-steel wire thread in- 
serts. The higher thread loading strengths obtained 
with insert-protected threads permit tight cap 
screw connections between electrical conductors 
and the company’s induction blocks. 

The frequent interchange of induction blocks to 
satisfy production requirements, and the many cy- 
cles of cap screw insertion and removal, would 
cause excessive wear if threads in the soft copper 
were unprotected. Each set of copper transformer 
outlet plates uses from 12 to 16 wire thread inserts. 

Automatic Signal Division of Eastern Industries, 
Inc., achieves three major design advantages by 
using inserts in the tapped holes of its plastic tet- 
minal boards. In addition to strengthening the plas- 
tic threads and providing protection from wea’, the 
phosphor-bronze inserts provide electrical cc inec 
tions through the panel, and the “tangs” of tie im 
serts are bent to form soldering lugs for wires 
leading to electronic units. “-s 
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June 20-24 American Society of Mechanical Engineers 
June 20-25 American Institute of Chemical Engineers 
June 21-25 American Institute of Electrical Engineers 
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Sept. 8-10 American Society of Mechanical Engineers 
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Sept. 15-17 Compressed Air and Gas Institute 
Sept. 15-20 Instrument Society of America 
Sept. 21-23 Society for Experimental Stress Analysis 
Sept. 27-29 American Institute of Electrical Engineers 
Oct. 4-6 National Electronics Conference 
Oct. 5-7 American Institute of Electrical Engineers 
Oct. 11-15 American Institute of Electrical Engineers 
Oct. 18-22 American Society of Civil Engineers 
Oct. 25-27 American Institute of Electrical Engineers 
Nov. 10-12 Industrial Management Society 
_. American Society of Mechanical Engineers 
_- a. 1st International Automation Exposition 
Dec. 12-15 American Institute of Chemical Engineers 





Fall Meeting 


Fall Meeting 


Meeting 


Convention 





Exposition 





Semi-annual Meeting 
Nuclear Engr. Conference 
Summer General Meeting 


Semi-annual Meeting 


Conference and Exposition 


National Technical Conf. 


International Instrument Exp. 
Annual Meeting 

Petroleum Conference 

10th Annual Conference 
Middle Eastern Dist. 


Fall General Meeting 


Machine Tool Conference 


Management Clinic 


Annual Meeting 


Annual Meeting 


William Penn Hotel 
Pittsburgh, Pa. 


University of Mich. 
Ann Arbor, Mich. 


Los Angeles, Calif. 





New Ocean House 
Swampscott, Mass. 


Pan Pacific Bldg. 
Los Angeles, Calif. 


Hotel Schroeder 
Milwaukee, Wisc. 


Colorado Hotel 
Glenwood Springs, 
Colo. 
Chalfonte-Haddon 
Atlantic City, N. J. 
Skytop Lodge 
Skytop, Pa. 
Convention Hall 
Philadelphia, Pa. 
Bellevue-Stratford 
Philadelphia, Pa. 


Mayo Hotel 
Tulsa, Okla. 


Hotel Sherman 
Chicago, Ill. 
Abraham Lincoln 
Reading, Pa. 


Conrad Hilton Hotel 
Chicago, IIl. 


Hotel Statler 
New York, N. Y. 


Hotel Statler 
Detroit, Mich. 


Hotel Sherman 
Chicago, Ill. 


Hotel Statler 
New York, N. Y. 


242nd C. A. Armory 
New York, N. Y. 


Hotel Statler 
New York, N. Y. 











PROFESSIONAL LISTINGS 

















DE LEUW, CATHER & COMPANY 
CONSULTING ENGINEERS 
Transportation, Publie Transit and 
Traffic Problems 





Capitol E Cc ti 
Ensinvers = Sortie — minagerent 
Roads and 


Water Works 
Airperts 





SAMUEL F. TURNER 
Ground-Water Geologist and Engineer 
Advisory Service to the Consulting Field. 








PERMANENT BINDERS 
FOR 12 ISSUES OF CE 
citractive binder to establish your 
permanent file of 
CONSULTING ENGINEER 
12-issue size, $3.00 — order today 
CONSULTING ENGINEER 
420 Main St. St. Joseph, Mich. 





e 
Industrial Plants Grade Separations Bridges. Water 
supply investigation and reports. 
Sat — Expressways e Well locations and foundation surveys by geology 
¥ EXECUTIVE ee ae coe 
a ns DILLSBURG, PENNSYLVANIA Well development and pumping tests, 
150 N. Wacker Drive 79 McAllister Street ashingten, D. C. Pittsburgh, Pa. Drill sample description and testing. 
icago 6, 11. San Francisco 2, Cal. Dallas, Texas Paris, ce 350 East Camelback Road Phoenix, Ariz. 
e37-_— 











DAVID C. PFEIFFER 
Consulting Engineer 


Mechanical Electrical 


6819 HILLCREST DALLAS, TEXAS 








SEELYE STEVENSON VALUE & KNECHT 
CONSULTING ENGINEERS 
Richard E. Dougherty, Consultant 
Manufacturing Plants 
Heavy Engineering 
Structural Mechanical Electrical 
101 Park Ave. New York 17, N. Y. 











JUNE 1954 








95 












































Just Published! 


BUSINESS, 
LEGAL, ano 
ETHICAL 

PHASES or 
ENGINEERING 


D. T. Canfield, Professor of Electrical En- 
gineering, Purdue University, J. H. Bow- 
man, Professor of Electrical Engineering, 
Purdue University 


2nd Ed., 365 p., 6x 9, 28 tables, 
10 figures $6.00 

Here’s a concise, down-to-earth guide- 
book providing the kind of practical busi- 
ness helps every engineer needs. This 
single volume gives you complete, to- 
the-point information on the how’s and 
why’s of engin.ering economics, engi- 
neering ethics, finance, management, 
patents, bids and specifications. It in- 
eludes a wealth of authoritative mate- 
rial on business economy, cost determina- 
tion, business law and engineering proce- 
dure. Written expressly for engineers. 

No matter what your 
field of engineering, no 
matter what your posi- 
tion in that field, you 
can use to advantage 
these 365 pages of prac- 
tical information on 
the business side of en- 
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TO ORDER BOOKS 


As a readers’ service, CONSULTING ENGINEER will 


or any other technical 
volumes you need. In ordering bocks, give title, 
author. and publisher and enclose check or re 
quest books COD. We will also suggest titles 
of books on any technical subject and order for 
you at regular publishers’ prices. 








PROFESSIONAL INCOME OF ENGI- 
NEERS—1953, Engineers Joint Coun- 
cil; 32 pages; $2.00. This publication 
is the final report of the survey con- 
ducted in 1953 by the EJC Special 
Surveys Committee headed by May- 
nard M. Boring of General Electric 
Company. The report contains infor- 
mation covering the professional in- 
come of about 72,000 engineers em- 
ployed in industry, government, and 
engineering education. This repre- 
sents about 22 percent of the total 
number of engineers estimated to be 
employed by industry, engineering, 
and education. The income of engi- 
neers employed in industry is pre- 
sented by the type of industry in 
which employed. This is a departure 
from practices employed in earlier 
surveys which presented data by 
engineering specialties. 

This report provides the most com- 
prehensive study of engineering pro- 
fessional income since “The Engi- 
neering Profession in Transition,” 
which was published in 1947. As 
such, it will be of great interest and 
value to all concerned with questions 
of engineering income. 


A Pouicy ror SCIENTIFIC AND Pro- 
FESSIONAL MANPOWER; Columbia 
University Press; 197 pages; $3.50. 
The National Manpower Council— 
a group of leaders in industry, labor, 
education, and public service from 
all parts of the country, pointed out 
in the Spring of 1953 that America’s 
limited resources of highly trained 
personnel are not being utilized as 
effectively as they could. To contrib- 
ute to a better understanding of 
manpower utilization problems and 
practices and of the ways for secur- 
ing the more effective use of scien- 
tific and professional personnel, the 
Council brought together sixty-six 


experts from all parts of the United 
States for a five-day conference. 

Engineering, medicine, and teach- 
ing are the three professional fields 
upon which the Conference centered 
its attention. This volume, prepared 
by Dr. Henry David, Executive Sec- 
retary of the Council, presents new, 
significant material of practical im- 
port for everyone concerned with 
the effective utilization of highly 
trained manpower. It contains ac- 
counts of the authoritative discus- 
sions of the Conference as a_ whole 
and of its special Working Groups 
on engineering, medicine, and teach- 
ing. It makes available the paper 
prepared for the Conference by a 
number of distinguished experts. 

The summary of the Conference 
findings by Dr. Eli Ginzberg, Direc- 
tor of Research for the Council, is 
particularly valuable, for it develops 
six major approaches for solving 
problems of more effective man- 
power utilization. 


D1esEL AND HicH Compression GAs 
ENGINES—FUNDAMENTALS, by Edgar 
J. Kates; American Technical So- 
ciety; 396 pages; $5.50. The author, 
Edgar J. Kates, is an engineer well- 
known in the diesel engine field. He 
is a fellow of the American Society 
of Mechanical Engineers and has 
served as chairman of the Oil & Gas 
Power Division of that Society. In 
this book Kates has provided a mid- 
dle ground which enables both the 
technical and non-technical reader 
to gain a basic understanding of the 
principles, construction, and opera- 
tion of the diesel and the high com- 
pression gas engine. Since a con- 
siderable amount of this book is 
given to the high compression en- 
gine, it will be of value to engineers 
investigating this type of prime 
mover. 
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TITANIUM AND TITANIUM ALLOYS, 
by John L. Everhart, Reinhold Pub- 
lishing Corporation; 184 pages; $3.00. 
This book is intended for the engi- 
neer or designer interested in the 
possibilities of applying titanium in 
the solution of his metallurgical 
problems. Only sufficient information 
is included on production to indicate 
the effects of melting methods on the 
properties. The properties of pure 
titanium are covered briefly merely 
to furnish a background for a dis- 
cussion of commercial materials. 

Subjects covered include heat 
treatment, forming and fabricating, 
joining, machining and _ grinding, 
cleaning and finishing, and appli- 
cations. The book has done a very 
good job in bringing together infor- 
mation now available only through 
scattered transactions of a number 
of societies and technical articles 
in business publications. 


MopverN Lasor Economics, by 
Pearce Davis and Gerald J. Mat- 
chett; The Ronald Press Company; 
700 pages. This new volume covers 
the entire range of labor and man- 
agement objectives, issues, and 
problems. By focusing on collective 
bargaining as their central theme, 
the authors are able to coordinate 
and integrate the many facets of 
union-management relations. Indi- 
vidual bargaining is fully explored 
as an alternative to collective bar- 
gaining. The volume explains and 
analyzes in historical perspective 
such key subjects as growth of un- 
ions and collective bargaining, la- 
bor and management objectives and 
organization, collective and _ indi- 
vidual agreements, the role of gov- 
ernment in labor-management rela- 
tions, wage structures, the econom- 
ics of labor demand and supply, 
wage differentials, wage theory, and 
issues of public policy. Included are 
excerpts from up-to-date labor- 
management agreements, union con- 
stitutions, and other labor and man- 
agement documents. 


Automatic ConTROL OF HEATING 
AND AiR CONDITIONING, by John E. 
Haines; McGraw-Hill Book Com- 
pany; 354 pages; $6.75. This book is 
devoted solely to automatic control 
as applied to heating and air condi- 
tioning. It first introduces basic 
Principles, then illustrates them by 
describing construction and charac- 
teristics of representative control 
devices. Finally, the author tells 
how to combine individual control 
devices into control systems. After a 
thorough explanation of electric- 
control circuits and pneumatic-con- 
trol circuits comes a description of 
various representative types of units 
used in these two systems. 

The author gives special attention 
to radiant panel heating and devel- 
opments in that field. Typical con- 
trol systems for panel heating are 

escribed. 
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Keep your copies of CE easily available in 
an attractive, permanent binder. Suitable 
for home or office library. Binder holds 12 
copies, each fixed in place with a wire 
fastener. No punching or special binding 
equipment is required. These binders have 
CONSULTING ENGINEER stomped in gold 


on the front cover and on the spine. 


Copies of most 1953 issues still available 
to complete your file. 


order from 
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“PACKAGED” 
STEAM BOILERS. 


Completely Equipped and Tested at 
factory. 


Fully Automatic for Gas or Heavy Oil 
or Combination Oil and Gas. 


60 to 600 Horsepower. High and Low 
pressure. A.S.M.E. Code and Nat'l Board. 


Efficiency and Capacity guaranteed. 


Underwriter's Laboratory and Factory 
Mutual approved. 

Detailed Specification Forms, Catalog, 
and other Engineering Data gladly 
furnished. 


JOHNSTON BROTHERS, INC. 
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